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Introduction 


FOREWORD 


This manual is written for an experienced technician. 
Essential tools required in performing certain service 
work are identified in this manual and are 
recommended for use. 


Live with safety: Read the safety messages in the 
General Information Section of this manual and the 
cautions presented throughout the text of the manual. 


This is the safety-alert symbol. When you see 
this symbol on the machine or in this manual, 
be alert to the potential for personal injury. 


Use this component technical manual in conjunction 
with the machine technical manual. An application 
listing in the beginning of each section identifies 
product-model/component type-model relationship. 
See the machine technical manual for information on 
component removal and installation, and gaining 
access to the components. 


Information is organized in groups for the various 
components requiring service instruction. At the 
beginning of each group are summary listings of all 
applicable essential tools, other materials needed to 
do the job, and service parts kits. 


Group 00, in the beginning of each section—Repair 
Specifications, consist of all applicable specifications, 
wear tolerances and specific torque values for various 
components on each engine. 


CTM5 (200CT92) 


Binders, binder labels, and tab sets can be ordered 
by John Deere dealers direct from the John Deere 
Distribution Service Center. 


This manual is part of a total product support 
program. 


FOS MANUALS—REFERENCE 
TECHNICAL MANUALS—MACHINE SERVICE 
COMPONENT MANUALS—COMPONENT SERVICE 


Fundamentals of Service (FOS) Manuals cover basic 
theory of operation, fundamentals of troubleshooting, 
general maintenance, and basic type of failures and 
their causes. FOS Manuals are for training new 
personnel and for reference by experienced 
technicians. 


Technical Manuals are concise guides for specific 
machines. Technical manuals are on-the-job guides 
containing only the vital information needed for 
diagnosis, analysis, testing, and repair. 


Component Technical Manuals are concise service 
guides for specific components. Component technical 
manuals are written as stand-alone manuals covering 
multiple machine applications. 
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Dealer Presentation Sheet 


JOHN DEERE DEALERS 

This is a complete revision to CTM5. 

Discard your old CTM5, dated 26 JUN 91. 
New information added to this manual includes: 


1. The basic engine specifications have been updated to 
include the new FC400V, 12.5 hp engine. 


2. The engine applications charts have been updated to 
include the new products introduced in 1992: 

e 14ST and 14PT 21-Inch Walk-Behind Mowers 

e 38-Inch Walk-Behind Commercial Mower 

e GX95 Riding Mower 

e 245 Lawn and Garden Tractor 

e GT242 Lawn and Garden Tractor 

e Gator 4 X 2 


MX,CTM5,DPS 
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Group 05 
Safety 


RECOGNIZE SAFETY INFORMATION 


This is the safety-alert symbol. When you see this 
symbol on your machine or in this manual, be alert to 
the potential for personal injury. 


Follow recommended precautions and safe operating 
practices. 


-UN-07DEC88 


181389 


DX,ALERT -19-04JUN90 


UNDERSTAND SIGNAL WORDS A DANG = R 
A signal word—DANGER, WARNING, or CAUTION—is 
used with the safety-alert symbol. DANGER identifies the 

most serious hazards. 


DANGER or WARNING safety signs are located near A WARNING 


specific hazards. General precautions are listed on 
CAUTION safety signs. CAUTION also calls attention to 
safety messages in this manual. 


-19-30SEP88 


A CAUTION 


DX,SIGNAL -19-09JAN92 


TS187 


HANDLE FLUIDS SAFELY—AVOID FIRES 


When you work around fuel, do not smoke or work near 
heaters or other fire hazards. 


Store flammable fluids away from fire hazards. Do not 
incinerate or puncture pressurized containers. 


-UN-23AUG88 


Make sure machine is clean of trash, grease, and debris. 


Do not store oily rags; they can ignite and burn 
spontaneously. 


TS227 


DX,FLAME -19-04JUN90 
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Safety 


PREPARE FOR EMERGENCIES 

Be prepared if a fire starts. 

Keep a first aid kit and fire extinguisher handy. 
Keep emergency numbers for doctors, ambulance 


service, hospital, and fire department near your 
telephone. 


DX,FIRE2 


-UN-23AUG88 


TS291 


-19-04JUN9O 


AVOID HARMFUL ASBESTOS DUST 


Avoid breathing dust that may be generated when 
handling components containing asbestos fibers. Inhaled 
asbestos fibers may cause lung cancer. 


Components in products that may contain asbestos fibers 
are brake pads, brake band and lining assemblies, clutch 
plates, and some gaskets. The asbestos used in these 
components is usually found in a resin or sealed in 
some way. Normal handling is not hazardous as long as 
airborne dust containing asbestos is not generated. 


Avoid creating dust. Never use compressed air for 
cleaning. Avoid brushing or grinding material containing 
asbestos. When servicing, wear an approved respirator. 
A special vacuum cleaner is recommended to clean 
asbestos. If not available, apply a mist of oil or water on 
the material containing asbestos. 


Keep bystanders away from the area. 


DX,DUST 


-UN-23AUG88 


TS220 
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Safety 


a a 


Use tools appropriate to the work. Makeshift tools and 
procedures can create safety hazards. 

Use power tools only to loosen threaded parts and 
fasteners. 


-UN-08NOV89 


For loosening and tightening hardware, use the correct 
size tools. DO NOT use U.S. measurement tools on 
metric fasteners. Avoid bodily injury caused by slipping 
wrenches. 


TS779 


Use only service parts meeting John Deere 
specifications. 


DX,REPAIR -19-04JUN90 


DISPOSE OF WASTE PROPERLY 


Improperly disposing of waste can threaten the 
environment and ecology. Potentially harmful waste used 


with John Deere equipment include such items as oil, 
fuel, coolant, brake fluid, filters, and batteries. 

Use leakproof containers when draining fluids. Do not 
use food or beverage containers that may mislead 
someone into drinking from them. 


Do not pour waste onto the ground, down a drain, or 
into any water source. 


-UN-26NOV90 


TS1133 


Air conditioning refrigerants escaping into the air can 
damage the Earth’s atmosphere. Government regulations 
may require a certified air conditioning service center to 
recover and recycle used air conditioning refrigerants. 


Inquire on the proper way to recycle or dispose of waste 
from your local environmental or recycling center, or from 
your John Deere dealer. 


DX,DRAIN -19-09AUG91 
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AgI 
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General Specifications 


Group 10 


BASIC ENGINE SPECIFICATIONS 


ENGINE FA130D FG150D/ FC150V FA210D FA210V KF82D/ 
FG150G FZ340D 

CYLINDER 1 1 1 1 1 1 

CYCLE 4 4 4 4 4 4 

BORE 62 mm 64 mm 65 mm 72 mm 72 mm 80 mm 
(2.44 in.) (2.51 in.) (2.56 in.) (2.83 in.) (2.83 in.) (3.15 in.) 

STROKE 43 mm 47 mm 46 mm 51 mm 51 mm 68 mm 
(1.69 in.) (1.85 in.) (1.81 in.) (2.01 in.) (2.01 in.) (2.68 in.) 

DISPLACE- 129 cm8 151 cm3 153 cm3 207 cm3 207 cm3 341 cm3 

MENT (7.92 cu. in.) (9.21 cu. in.) (9.30 cu. in.) (12.7 cu. in.) (12.7 cu. in.) (20.9 cu. in.) 

HORSE- 2.3 kW 2.7 kW 3.4 kW 3.9 kW 4.5 kW 6.3 kW 

POWER (3.1 HP) (3.6 HP) (4.5 HP) (5.2 HP) (6 HP) (8.5 HP) 

ENGINE FC290V FE290D/ FB460V FC400V FC420V FC540V 

FE290R 

CYLINDER 1 1 1 1 1 1 

CYCLE 4 4 4 4 4 4 

BORE 78 mm 78 mm 89 mm 87 mm 89 mm 89 mm 
(3.07 in.) (3.07 in.) (3.50 in.) (3.43 in.) (3.50 in.) (3.50 in.) 

STROKE 60 mm 60 mm 74 mm 68 mm 68 mm 86 mm 
(2.36 in.) (2.36 in.) (2.91 in.) (2.68 in.) (2.68 in.) (3.39 in.) 

DISPLACE- 286 cm8 286 cm3 460 cm3 400 cm3 423 cm3 535 cms 

MENT (17.5 cu. in.) (17.5 cu. in.) (28.1 cu. in.) (24.4 cu. in.) (25.8 cu. in.) (32.6 cu. in.) 

HORSE- 6.7 kW 7.5 kW 9.3 kW 9.3 kW 10.4 kW 12.7 kW 

POWER (9 HP) (10 HP) (12.5 HP) (12.5 HP) (14 HP) (17 HP) 

MX,1010A1,A1  -19-210CT92 
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General Specifications/Basic Engine Applications Chart 


BASIC ENGINE APPLICATIONS CHART 


Refer to the engine application chart to identify 
product-model/engine type-model relationship. 


WALK-BEHIND PRODUCTS 


Machine Engine Model No. 
20SR7 Reel MOWE 0 a A A Dee ee eae a FA130D 
SK CAW- EJOO idad ds as tl ia da A a a FA130D 
E35: Lawn). Edger ei ea id is dd oda & ads FA130D 
14PB 21-Inch Rear Discharge Mower ............ ooo... o... FC150V 
14SB 21-Inch Rear Discharge Mower ........o.o. o... FC150V 
14SE 21-Inch Rear Discharge Mower ............00 0 et ee FC150V 
14SC 21-Inch Rear Discharge Mower ............o o... FC150V 
14ST 21-Inch Rear Discharge Mower ............ 000 ce ee FC150V 
14PT 21-Inch Rear Discharge Mower ......... 0... ee FC150V 
32/36/48/52-Inch Commercial Mower ........o...o.... ee FB460V 
48/52-Inch Commercial Mower .........0000 00 ee FC540V 
48/54-Inch Commercial Mower .......... aaaea ee FC420V or FC540V 
38-Inch Commercial Mower ........ 000 ce ee FC400V 


Machine Engine Model No. 
BXOS" aead he et ght 1G da fee cea he ee ee Ee AN FA210V 
RAP Sos ary fig rhe oe Ah ey wae BS ak ee a A eh eee A ay ea ek ee ee ty ee a eee ee Bl a FC290V 
RAPD! ot eae ee Se Se deed A ah Ba eh ea ace A a Se Be Ry aa Pe ee ee a A FC290V 
RADO °Ss.2ek emt de dale tallow teen ene emi de bale teow be teed AA f FB460V 
ILO id a O dasa aie each, tate. At e Sa ema ane o te ae be an ace S FC290V 
SKB: A ise Tet pee ar A ap A A A oes Gan eh as Sees eho A a e FB460V 
CLO rg at By cine ee a atc E ian tel. ag ae eaten Myra NE AO AN FC290V 
GX thee A A ANN FC290V 
SO ads a ni ca ls codos diablo teta e bdo e led acs ADO ia FC290V 
SAA ie es a SA A RA A AE ane FB460V 
GAO a sl dans Wipe a ia o la an ed o Se a es FB460V 


Machine Engine Model No. 
A E AN FB460V 
NR dl dt rede Dg, Aes A ly Soe tg FC290V 
GO? a a AS O AEM cee A A Be tel ea te O hae A A Gn vata FB460V 
TOD: = ose Sst tec ote ad E A etl ok? Dt ot > o as Bute ed Gin Bee ed OM Sie aot ee ats Sa FB460V 
O epee eaten eb pth rat cas ah See adh ha a td e ee T Aaah ay FC420V 
VLD: ede eas stan enna ae ak it te MM rds Ae ace et eel as Cons de ee Ut El Bo aii te duced a Aa or Ae et it Da FC420V 
TBO. ae oie RN FC540V 
VODs roo rni AA A rl tek Bee Gh BOY Bowe hen Sang FC540V 
EXD eed 2 eek ts BR chad e Soden ia Bd Bact tah Se GO A A eat bok Beem has ae Se ana FC420V 
LAO fo seca a MB Ue o EN E teh Be e a Ut A oy MB Ue li Uk oe Xe Sok le FC420V 
EXT coi, esas eo A a Ve GA a ak O ee A ig ea ew be donee FC540V 
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General Specifications/Basic Engine Applications Chart 
BASIC ENGINE APPLICATIONS 
CHART—CONTINUED 
LAWN AND GARDEN TRACTORS 

Machine Engine Model No. 
240 Bed oe EB tose A lada AEE cae Ae dei ee O FC420V 
NE A NN FC420V 
A A EE a ET RA RR RA FC540V 
205: arta tt A ahd e aha ok oud, ia fede ds he ee nen FC540V 
GT262 nta Atk Aa e ces Mee ce wen seta ch et ce Nes oes cee sets As rah e Pe cl cha, titi ak A e o Aa ake AN de te FC540V 
GT242 oa tha ate hy ay a id BE eae A a ee te ee Be tee AAN al ape hl bis FC420V 

FRONT MOWERS 
Machine Engine Model No. 
ELO: sigra batt Sek its dant o rar Sank oad 4 BSS FC540V 

GOLF AND TURF EQUIPMENT 

Machine Engine Model No. 
22. Grens mower: A A A A EP A NES AA A ha Peete A FG150G 
22 GIeGnSMOWek a A A A A SD E A e es FG150D 
519 Walk-Behind Vertical Mower .. 1... 0. 0 ee FA210D 
529° Vacuum BIOWER e E ticle ol hah eke eG o dd Pe es ats dd de e O e FA210D 
1200. Bunker and: Field ‘Rake: api si ht ee Qe ee ed Bo Se a A FE290R 

MISCELLANEOUS 
Machine Engine Model No. 
1000; Generator mica a Bead or teh adhe ae hed delet Aye ata FA130D 
T400*GENneratOr, diia ita o ent bo ate, Wie the Bie ee ty Kien ie Sie A Sie dos BEE Saree tnd, as FA130D 
Power Pak Material Collection System ....... 0.0.00: ee FA210D 

UTILITY VEHICLES 
Machine Engine Model No. 
AM T6000" ate tata fe, fe tape Ae Gaede Ae ob dda aot ts Nase aad ce Aer bbe ee KF82D/FZ340D 
AWG 22% cec.cis IE ist land te de da cn ee ta a e O al EN ld tae RA a O el sd dl O E a E hoe as FE290D 
AMTOZO: e io A AA A it er FE290D 
CAIMAN A a a a o a colle des Ea oe ars FE290D 
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General Specifications/Metric Bolt and Cap Screw Torque Values 


Markings 


METRIC BOLT AND CAP SCREW TORQUE VALUES 


-19-04MAR91 


TS1163 


CTM5 (200CT92) K Series Air Cooled Engine 


DO NOT use these values if a different torque value 
or tightening procedure is given for a specific 
application. Torque values listed are for general use 
only. Check tightness of fasteners periodically. 


Shear bolts are designed to fail under predetermined 
loads. Always replace shear bolts with identical 
property class. 


Class 4.8 Class 8.8 or 9.8 Class 10.9 Class 12.9 
Size Lubricated? Drya Lubricateda Drya Lubricateda Drya Lubricateda Drya 
N-m | lb-ft N-m lb-ft | N-m | lb-ft N-m lb-ft | N-m | Ib-ft N-m lb-ft | N-m | Ib-ft N-m lb-ft 

M6 4.8 3.5 6 4.5 9 6.5 11 8.5 13 9.5 17 12 15 11.5 19 14.5 

M8 12 8.5 15 11 22 16 28 20 32 24 40 30 37 28 47 35 
M10 23 17 29 21 43 32 55 40 63 47 80 60 75 55 95 70 
M12 40 29 50 37 75 55 95 70 110 80 140 105 130 95 165 120 
M14 63 47 80 60 120 88 150 110 175 130 225 165 205 150 260 190 
M16 100 73 125 92 190 140 240 175 275 200 350 225 320 240 400 300 
M18 135 100 175 125 260 195 330 250 375 275 475 350 440 325 560 410 
M20 190 140 240 180 375 275 475 350 530 400 675 500 625 460 800 580 
M22 260 190 330 250 510 375 650 475 725 540 925 675 850 625 1075 800 
M24 330 250 425 310 650 475 825 600 925 675 1150 850 | 1075 800 1350 1000 
M27 490 360 625 450 950 700 1200 875 | 1350 1000 1700 1250 | 1600 1150 | 2000 1500 
M30 675 490 850 625 | 1300 950 1650 1200 | 1850 1350 | 2300 1700 | 2150 1600 | 2700 2000 
M33 900 675 1150 850 | 1750 1300 | 2200 1650 | 2500 1850 | 3150 2350 | 2900 2150 | 3700 2750 
M36 1150 850 1450 1075 | 2250 1650 | 2850 2100 | 3200 2350 | 4050 3000 | 3750 2750 | 4750 3500 


Make sure fasteners threads are clean and that you 
properly start thread engagement. This will prevent 
them from failing when tightening. 


Tighten plastic insert or crimped steel-type lock nuts 


to approximately 50 percent of the dry torque shown 
in the chart, applied to the nut, not to the bolt head. 


Tighten toothed or serrated-type lock nuts to the full 
torque value. 


Fasteners should be replaced with the same or 
higher property class. If higher property class 
fasteners are used, these should only be tightened to 
the strength of the original. 


a “Lubricated” means coated with a lubricant such as engine oil, or 
fasteners with phosphate and oil coatings. “Dry” means plain or zinc 
plated without any lubrication. 


10-10-4 
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Group 15 
Serial Number Locations 
ENGINE DESIGNATION (KAWASAKI) 
KAWASAKI ENGINE DESIGNATION 
FC290 | 
l v- VERTICAL 
G - GEAR DRIVE OFF CAMSHAFT 
FOUR R - GEAR BOX DRIVE 
CYCLE D - DIRECT DRIVE 
DISPLACEMENT/CC 
MODEL DESIGNATION (B) 
VARIATION A,B,C,D, ETC. 
E 
$ 
M46856 
Š 
A—Four Cycle C—Displacement R—Gear Box Drive V—Vertical 
B—Model Designation D—Direct Drive G—Gear Drive Off Camshaft 

MX1020A1,A12_-19-210CT92 
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Serial Number Locations/Serial Number Location 


ENGINE SERIAL NUMBER LOCATION 


15 The complete serial number (A) is used to identify the 
9 engine model, series, configuration, and serial number 
range. Have this number available when referring to a 
particular engine or requesting parts or service 
information. 


-UN-07JUN91 


M80492 


FA130D 


-UN-07JUN91 


M80493 


-UN-07JUN91 


M80494 


-UN-07JUN91 


M80495 


MX,1015A1,A1 _-19-210CT92 
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Serial Number Locations/Serial Number Location 


SERIAL NUMBER LOCATION—CONTINUED 


A—Serial Number Location 


-UN-07JUN91 


M80496 


o 

yA 

=) 

| : 

ar i z 

. a 

> € > ` 

v- kk D 

i a” De Py Š 

a > 
KF82D/FZ340D 
Am RO 
= STAN 

S Wea CESSES WSs 
a. 

o 

Zz 
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5 

yA 

z 

© 

g 

S 

$ 

D 

Z 
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5 

yA 
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M80499 


FC400V/FC420V 
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Serial Number Locations/Serial Number Location 


SERIAL NUMBER LOCATION—CONTINUED ESP 


A—Serial Number Location 


-UN-07JUN91 


M80500 


-UN-07JUN91 


M80501 


-UN-07JUN91 


M80502 


FB460V 


MX,1015A1,A3 -19-210CT92 
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Serial Number Locations/Serial Number Location 
CARBURETOR SERIAL NUMBER LOCATION 
NOTE: FA130D carburetor shown is used on a” 6 - 
FA130D-AS16/AS19 and FA210D-AS20 engines. a 
FA130D-ANO0 carburetor not shown. n f 
Al = 
FA210D carburetor shown is used on > = 
FA210D-AS17/BS17/CS17 engines. s á 
FA210D-AS19-01 carburetor not shown. o. 
The serial number (A) is used to identify the carburetor. 3 
Have this number available when requesting parts or > 
service information. FA130D 
A > 3 
de S 
E 
FA210D 
LA) 
A 2 SD 3 
D : 
3 
FA210V 
f a 
2 
FG150G/FG150D 
MX,1015A1,A4_  -19-210CT92 
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Serial Number Locations/Serial Number Location 


LOCATION—CONTINUED 


6 


CTM5 (200CT92) 


CARBURETOR SERIAL NUMBER 


A—Serial Number Location 


FC150V 


KF82D/FZ340D 


FC290V 


FC400V/FC420V 


10-15-6 


MX,1015A1,A5 


-UN-07JUN91 


M80507 


-UN-07JUN91 


M80508 


-UN-07JUN91 


M80509 


-UN-07JUN91 


M80510 


-19-210CT92 


K Series Air Cooled Engine 
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Serial Number Locations/Serial Number Location 


CARBURETOR SERIAL NUMBER 
LOCATION—CONTINUED 


A—Serial Number Location fi 
21 . > > 
J A 3 
{A} E 
A Q 
> z 
a 
5 
& 
= 
FC540V 
“et 
a P 5 
et 
é > 
y Ng : 
o 
y A A 4 5 
F á N 
F S 
FE290D/FE290R 
r 
ye 
Y ye 
| ws LA > 
C í 
Z 
> 
mM 
ip 
z 
FB460V 
MX,1015A1,A6 -19-210CT92 
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Serial Number Locations/Serial Number Location 


ooo gi 


CTM5 (200CT92) 


10-15-8 


K Series Air Cooled Engine 


220596 
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Group 20 
Features 


FA130D ENGINE FEATURES 


22.3 kW (3.1 hp) 

*Pulse Pump carburetor (FA130D-AS16/AS19) 
Float type carburetor (FA130D-ANO0) 

*Two stage air filter with dry paper filter 
and foam precleaner (FA130D-AS16) 
Single stage foam air filter (FA130D-ANOO) 

*Side valves 

*Horizontal crankshaft 

Aluminum block 

«Splash lubrication 

*Low oil level sensor (FA130D-ANO0) 

*Electronic ignition 

*Recoil starter 


-UN-07JUN91 


M80514 


MX,1020A1,A1__-19-210CT92 


FA210D ENGINE FEATURES 


°3.9 kW (5.2 hp) 

*Fuel pump (FA210D-AS17/BS17/CS17) 

«Pulse pump carburetor (FA210D-AS20) 
Float type carburetor 
(FA210D-AS17/BS17/CS17 & FA210D-AS19-01) 

*Two stage air filter with dry paper 
filter and foam precleaner 

«Side valves 

«Compression release mechanism 
(FA210D-AS20) 

*Horizontal crankshaft 

Aluminum block 

«Splash lubrication 

*Electronic ignition 

*Recoil starter 


-UN-07JUN91 


M80515 
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Features/Engine Features 


FA210V ENGINE FEATURES 


9 °4.5 kW (6 hp) 

o) «Float type carburetor 

*Two stage air filter with dry paper 
filter and foam precleaner 

«Side valves 

«Compression release mechanism 
Vertical crankshaft 

«Aluminum block 

«Splash lubrication 

*Electronic ignition 

«Recoil starter 


-UN-07JUN91 


M80516 


MX,1020A1,A3__-19-210CT92 


FG150G/FG150D ENGINE FEATURES 


NOTE: Engines are the same except FG150G engine is 
camshaft driven and FG150D engine is 
crankshaft driven. 


22.7 kW (3.6 hp) 

«Float type carburetor 

‘Two stage air filter with dry paper 
filter and foam precleaner 

*Side valves 

*Horizontal crankshaft 

eAluminum block 

*Cast-iron cylinder liner 

«Electronic ignition 

*Recoil starter 


-UN-07JUN91 


M80517 


FG150G Shown 
MX,1020A1,A4 — -19-210CT92 
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Features/Engine Features 


FC150V ENGINE FEATURES 


23.4 kW (4.5 hp) 

23.7 kW (5.0 hp) (FSO1 and ES06) 
*Float type carburetor 

Two stage air filter with dry paper 
filter and foam precleaner 
«Flywheel brake (option) 
*Overhead valves 

«Compression release mechanism 
"Vertical crankshaft 

«Aluminum block 

*Cast-iron cylinder liner 

«Splash (ASOO and AS01) 

*Full pressure lubrication 

*Oil filter (optional) 

*Electronic ignition 

Regulated charging system 

*Recoil starter 

*Electric starter (option) 


-UN-07JUN91 


M80518 


MX,1020A1,A5__-19-210CT92 


KF82D/FZ340D ENGINE FEATURES 


°6.3 kW (8.5 hp) 

*Float type carburetor 

*Two stage air filter with dry paper 
filter and foam precleaner 
«Side valves 

*Horizontal crankshaft 
«Dynamic balancer shaft 
*Cast-iron cylinder block 
Aluminum crankcase 
«Splash lubrication 

*CDI ignition 

«Regulated charging system 
*Electric starter 


-UN-07JUN91 


M80519 


MX,1020A1,A6  -19-210CT92 
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Features/Engine Features 


FC290V ENGINE FEATURES 


°6.7 kW (9 hp) 

*Float type carburetor 

*Two stage air filter with dry paper 
filter and foam precleaner 

*Overhead valves 

«Compression release mechanism 

"Vertical crankshaft with reciprocating 
balancer 

«Aluminum block 

*Cast-iron cylinder liner 

«Splash lubrication 

*Electronic ignition 

«Regulated charging system 

*Recoil starter 

*Electric starter (optional) 


-UN-19JUN91 


M80213 


MX,1020A1,A7  -19-210CT92 


FC400V ENGINE FEATURES 


9.3 kW (12.5 hp) 

*Float type carburetor 

*Two stage air-filter with dry paper 
filter and foam precleaner 

*Overhead valves 

«Compression release mechanism 

"Vertical crankshaft with reciprocating 
balancer 

Aluminum block 

*Cast-iron cylinder liner 

*Full pressure lubrication 

Oil filter 

*Solid-state ignition 

«Regulated charging system 

*Recoil start 

*Electric starter (optional) 


-UN-19JUN91 


M80214 


MX,1020A1,A8 _-19-210CT92 
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Features/Engine Features 


FC420V ENGINE FEATURES 


210.4 kW (14 hp) 

*Float type carburetor 

«Two stage air-filter with dry paper 
filter and foam precleaner 
*Overhead valves 

«Compression release mechanism 
"Vertical crankshaft with reciprocating 
balancer 

Aluminum block 

*Cast-iron cylinder liner 

*Full pressure lubrication 

Oil filter 

*Solid-state ignition 

«Regulated charging system 

*Recoil start 

*Electric starter (optional) 


-UN-19JUN91 


M80214 


MX,1020A1,A8A_-19-210CT92 


FC540V ENGINE FEATURES 


°12.6 kW (17 hp) 
13 kW (17.5 hp) (Engine version AS12) 
*Float type carburetor 
Two stage air filter with dry paper 
filter and foam precleaner 
*Overhead valves 
«Compression release mechanism 
Vertical crankshaft with reciprocating balancer 
Aluminum block 
*Cast-iron cylinder liner 
*Full pressure lubrication 
Oil filter 
*Solid-state ignition 
Regulated charging system 
«Electric starter 


-UN-19JUN91 


M80215 


MX,1020A1,A9 -19-210CT92 
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Features/Engine Features 


FE290D/FE290R ENGINE FEATURES 


NOTE: Engines are the same except, FE290R can be 
equipped with a reduction gearbox. Gearbox 
attaches to crankcase cover. 


27.5 kW (10 hp) 

*Float type carburetor 

*Overhead valves 

«Compression release mechanism 
«Horizontal crankshaft with reciprocating 
balancer 

«Aluminum block 

*Cast-iron cylinder liner 

*Full pressure lubrication 

*Oil filter (optional) 

*Solid-state ignition 

«Regulated charging system 
«Recoil starter (optional) 

«Electric starter 


-UN-19JUN91 


M80216 


MX,1020A1,A10_-19-210CT92 


FB460V ENGINE FEATURES 


9.3 kW (12.5 hp) 

*Fuel pump 

«Float type carburetor 

*Two stage air filter with dry paper 
filter and foam precleaner 

*Side valves 

«Compression release mechanism 
"Vertical crankshaft with reciprocating 
balancer 

Aluminum block 

*Cast-iron cylinder liner 

*Full pressure lubrication 

*Oil filter (optional) 

*Electronic ignition 

*Regulated charging system 

*Recoil starter 

«Electric starter (optional) 


CTM5 (200CT92) 10-20-6 
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Section 20 
FA130D and FA210D 


Contents 
Page Page 
Group 00—Engine Application and Repair 
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Group 00 
Engine Application and Repair Specifications 


ENGINE APPLICATIONS CHART 


Refer to the engine application chart to identify 
product-model/engine type-model relationship. 


Machine Engine Model No. 
SK LAW Edger citada AE A FA130D-AS16 
ES: Lawn: Edger oie. we rs A a a AA ate eas FA130D-AS19 


1000/1400 Generators ............. a FA130D-ANOO 


20SR7 Reel Mower .......0. 000000 a FA130D-AS16 
519 Walk-Behind Vertical Mower ...... 000000000000 ee FA210D-AS20 
529: Vacuum BlOWEF +0: vito os eee ee eee Nee ei ee 2 eee wo zen adhe ten elu FA210D-AS19-01 


Power Pak Material Collection System 


(Engine S.N. LAO A saudi Bone kas Aad pk Meanie E E E dee a bine FA210D-AS17 
(Engine: S.N:254694—289197) i tez oe este ath tee aoe hn we a Eady bh does FA210D-BS17 
(Engiñe:S:N: 289198 Du gn te eck Tak a Oe Goat te id ee ad FA210D-CS17 
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Engine Application and Repair Specifications/Repair Specifications 


FA130D REPAIR SPECIFICATIONS 
GROUP 10—BLOWER HOUSING AND FLYWHEEL 


Item Specification 


Flywheel Nut TOQUE sucio atea ea peda pa bids oe de Sade wee ed peda a ead 60 N-m (44 Ib-ft) 


GROUP 15—CYLINDER HEAD 


Cylinder Head 


Maximum Cylinder Head Warp .... 2.0... ee 0.25 mm (0.010 in.) 

Cap Screw Torque In Sequence 

Initial TOrque: 5c. 4a ed arar aera; aes Bois Bane E ie ae GE eee 10 N-m (89 Ib-in.) 

Final TONUS tot acid er ad ddan de die owe edad a da 21 N-m (186 lb-in.) 
Spark: Plug: Torque? 1.2 nee state ede a Gea BOR Ste eae a Tha te 17 N-m (156 Ib-in.) 


GROUP 20—CYLINDER BLOCK, VALVES AND INTERNAL COMPONENTS 


Valve Clearance (cold) 


A E E at 0.12—0.18 mm (0.005—0.007 in.) 
Exhaust a td ai aa is bee Aes 0.10—0.34 mm (0.004—0.013 in.) 
Valves and Springs 
Minimum Spring Free Length .. aana uaaa 23.50 mm (0.930 in.) 
Maximum Valve Guide I.D. 
Intake: ais rs a a aces 6.10 mm (0.2401 in.) 
EXNauUsS vaca EE a a AA eg te 6.09 mm (0.2397 in.) 
Minimum Valve Stem Diameter .......... 0.0000 cee ee 5.95 mm (0.234 in.) 
Valve Clearance (cold) 
Intake oi Se Ss BA esas PE Aare ee EG ahaha) Hay Ae B Ge aes 0.12—0.18 mm (0.005—0.007 in.) 
IA oat. Sy tego O AO 0.10—0.34 mm (0.004—0.013 in.) 
Valves and Springs 
Minimum Spring Free Length ...........0 aaa eee 23.50 mm (0.930 in.) 
Maximum Valve Guide 1.D. 
IntakS cdi aay ira da pa eee A eee to le ta Pa fe 6.10 mm (0.2401 in.) 
Exhausts: 222d wut oa eine a he a eae es eu a wae we. al date 6.09 mm (0.2397 in.) 
Minimum Valve Stem Diameter .......... o... 5.95 mm (0.234 in.) 
Maximum Valve Stem Bend ........... 00000 eee ee ee 0.03 mm (0.001 in.) 
Valve: Seating Surface Angle: ds dees ati 1b Saree 45° 
Valve Seating Width .......... 00.002 ee 1.00—1.60 mm (0.039—0.063 in.) 
Valve Margin .cc ccs EA ar A eee Eee ey eg aes 0.60 mm (0.020 in.) 
Valve Narrowing Angle ......... 00 0c ee 30° 
Continued on next page MX,2000A1,A2  -19-210CT92 
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Engine Application and Repair Specifications/Repair Specifications 
GROUP 20—CYLINDER BLOCK, VALVES AND INTERNAL COMPONENTS—CONTINUED 
Item Specification 
Crankcase Cover 
Oil Capacity hehe: Yaa A a Pe eR A Pin ts do Etats tea ad 0.5 L (1.06 pt) 
Cap" Screw Torque. tra a da BF ERA chee aa 6 N-m (53 Ib-in.) 
Drain Plug: Torque: 25 24 a o hee heh Pe A eis See eee es 14 N-m (121 lb-in.) 
Camshaft 
Minimum End Journals O.D. 2.1.2.2... aaa a e ee 11.94 mm (0.469 in.) 
Minimum Lobe Height -a sa Tess dewata yea aeee S ee 23.25 mm (0.915 in.) 
Maximum Cover and Crankcase Bearing LD. ..........0 000: eee eee 12.04 mm (0.474 in.) 
Piston 
Maximum Ring Groove Clearance ........... aaa ee 0.15 mm (0.006 in.) 
Minimum Ring End Gap ri ayore a a ee 0.18 mm (0.007 in.) 
Maximum Ring End GAP... o... 1.00 mm (0.039 in.) 
Minimum: PIN OD autre ii a ads tye bd 12.98 mm (0.511 in.) 
Maximum. Pin Bore LD: +. roae ea ae a eae o e oe ee eee Ga e 13.04 mm (0.513 in.) 
Maximum Piston-to-Piston Pin Clearance ............0 0000 cee ee 0.05 mm (0.002 in.) 
Minimum Piston O.D. ........ 00.000: ee 61.86—61.89 mm (2.435—2.437 in.) 
Piston-to-Cylinder Bore Clearance 
MAXIMUM: cx deh eo a SAGES See bee A ead aa A eee eae eee Bas 0.25 mm (0.0098 in.) 
Standard cn eee ey See at ae be og 0.087—0.137 mm (0.0034—0.0054 in.) 
Connecting Rod 
Maximum Crankshaft Bearing |.D.........0..0. 000 ee 24.05 mm (0.947 in.) 
Maximum Piston Pin Bearing |.D. ........ 20.0000 ee 13.04 mm (0.513 in.) 
Maximum Connecting Rod-to-Piston Pin Clearance ..........o.o.o.oooo moco... 0.05 mm (0.002 in.) 
Maximum Connecting Rod-to-Crankpin Clearance ............-000 cee eee eee 0.10 mm (0.004 in.) 
End-Gap: Screw. Lorqueé: ysis dieu a ee heh PAD EE tae 4 ee ee eee eta es 12 N-m (106 Ib-in.) 
Crankshaft 
Minimum Flywheel Side Journal O.D. .......... 00000 ee ee 21.97 mm (0.865 in.) 
Minimum Connecting Rod Journal O.D. .........o.oo.ooo ooo. 23.95 mm (0.943 in.) 
Maximum Crankcase Plain Bearing I.D. ............0 0000 ee ee 22.10 mm (0.869 in.) 
Maximunr tL Recs ence sen ibe dite ee le Sa aban Gl aan Ghee Eh ete Seats 0.05 mm (0.002 in.) 
End Play. avs doves tes a et eth ae ei ear ote as a os E aAA an AN eae 0—0.30 mm (0—0.012 in.) 
PTO Side Oil Seal Depth ... 2.2... 20.20.00 ce 4 mm (0.158 in.) 
Cylinder Bore 
Standard Cylinder Bore I.D. . 2... 0.000202. cc ee 61.90—62.00 mm (2.439—2.443 in.) 
Maximum Cylinder Bore LD. ....... 2.0.00 ee 62.07 mm (2.446 in.) 
Low Oil Level Sensor Travel ...........0000 00 cee eee ee 9.50—15.50 mm (0.374—0.610 in.) 
GROUP 25—IGNITION AND CHARGING SYSTEM 
Ignition GoikAN- Gapi ans etl eked at ete a AAA Gea ae alee et 0.50 mm (0.019 in.) 
See Ignition Tests in this Group. 
MX,2000A1,A3__-19-210CT92 
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Engine Application and Repair Specifications/Repair Specifications 


FA210D REPAIR SPECIFICATIONS 


GROUP 10—BLOWER HOUSING AND FLYWHEEL 


Item Specification 
Flywheel Nut Torque. ci catre ea peda a e Sade eee ead peed a bee 60 N-m (44 Ib-ft) 
Flywheel Screen Gap: riviera Bd eee ne nS 1—3 mm (0.039—0.118 in.) 


GROUP 15—CYLINDER HEAD 


Cylinder Head 


Maximum Cylinder Head Warp .. aaa aana ee 0.40 mm (0.015 in.) 
Cap Screw Torque In Sequence 
mial orquesta a ke Om Oa de 10 N-m (89 Ib-ft) 
Final ROr qUe -oika a a a aaa aa o 21 N-m (186 lb-in) 
Spark Plug: Torque: 4240000012 pu e e o aa a AA ee 24 N-m (212 Ib-in.) 


GROUP 20—CYLINDER BLOCK, VALVES AND INTERNAL COMPONENTS 


Valve Clearance (cold) 


Intake? ta o e ees ava has Mata a aban ete € 0.12—0.18 mm (0.005—0.007 in.) 
Exhaust, Tu pinne a o eee ad dint ate 0.12—0.34 mm (0.005—0.013 in.) 
Valves and Springs 
Minimum Spring Free Length ...........o.o.o ooo... 23.50 mm (0.930 in.) 
Maximum Valve Guide I.D. 
[TAK Can at are ce AA A a eek ed Aa ad oh 6.10 mm (0.240 in.) 
Exhaust... 0 fai disie rad tele tides seed ee BG ee 6.13 mm (0.242 in.) 
Maximum Valve Stem Bend............ 000 eee ee 0.03 mm (0.001 in.) 
Valve Seat and Face Angle: a. cai oe tan aria dul dd dae 45° 
Valve Seating Width ......... 2.0000 ee 1.30 mm (0.050 in.) 
Valve:Mardl titan treat fa did otk dida a fared 0.60 mm (0.020 in.) 
Valve Narrowing Angle ......... ea aa E ee 30° 
Continued on next page MX,2000A1,A4  -19-210CT92 
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Engine Application and Repair Specifications/Repair Specifications 
GROUP 20—CYLINDER BLOCK, VALVES AND INTERNAL COMPONENTS—CONTINUED 
Item Specification 
Crankcase Cover 
Oil CAD ACIY a A a oye th Be e Coats Aen, Pee A Pats de Po de eta te es 0.6 L (1.27 pt) 
Gap- Screwsorque:: 2 otra alerta DAG PAG eee ote tae ete hed 21 N-m (186 lb-in.) 
Camshaft 0 
Minimum End Journals O.D. .. 0.2... 00 ee 12.94 mm (0.509 in.) 
Minimum Lobe Height 
Intake soseen td its 26.45 mm (1.041 in.) 
EXNaust. ERE ES rs 26.35 mm (1.037 in.) 
Maximum Bearing: LD sar A a iaa ds 13.05 mm (0.514 in.) 
Piston 
Maximum Ring Groove Clearance 
A ER NS 0.15 mm (0.006 in.) 
SECON RING! Lata a a ata dak a 0.13 mm (0.005 in.) 
QIERINOS 265 Ae ado eo At ge e a o ad dad is 0.12 mm (0.004 in.) 
Minimum: Ring End Gap: users isa E E aa 0.18 mm (0.007 in.) 
Maximum Ring End Gap ....... o... 1.00 mm (0.039 in.) 
MiniMUM ¿PINO Di: Jie ra arenes beta AA an £2 14.98 mm (0.590 in.) 
Maximum Pin Bore LD. .............o.o.ooooooooor ee 15.04 mm (0.593 in.) 
Maximum Piston-to-Piston Pin Clearance ............0 0000 eee tee 0.06 mm (0.003 in.) 
Piston O Do piesi di se hog terete, a Parca hese at ay ia Gear a 71.86—71.89 mm (2.829—2.830 in.) 
Piston-to-Cylinder Bore Clearance 
Maximus ss 32 fos a aras ee Peete de ba ene de Mabe i Baa 0.163 mm (0.0064 in.) 
standard: $ 6 ec.e guid sik Aaa Bae a a ARNE fae ed Se 0.087—0.137 mm (0.0034—0.0054 in.) 
Connecting Rod 
Maximum Crankshaft Bearing |.D...........0. 0000 cc ee 27.06 mm (1.065 in.) 
Maximum Piston Pin Bearing I.D. ........ 20.000 ee 15.04 mm (0.592 in.) 
Maximum Connecting Rod-to-Piston Pin Clearance .............00000 002s eee 0.06 mm (0.002 in.) 
Maximum Connecting Rod-to-Crankpin Clearance ............2000 0 coco... .. 0.12 mm (0.005 in.) 
End-Cap Screw Torque .........o.o... ee 19 N-m (168 Ib-in.) 
Crankshaft 
Minimum PTO Side Journal O.D. ........0 0.002 ee 24.96 mm (0.983 in.) 
Minimum Flywheel Side Journal O.D. aaua aaan aeaa ee 24.96 mm (0.983 in.) 
Minimum Connecting Rod Journal O.D. .........o.oo.ooo ooo 26.95 mm (1.061 in.) 
Maximum: A Gigi a aah darted in a Rane bobo eee ete Saar ea a age GE oe ee E 0.05 mm (0.002 in.) 
End, Play ikea deis rta ad ebb ed La ees due a 0—0.30 mm (0—0.012 in.) 
PTO-Side“Oll-Seal'Depthh yin a Dar e BPN EG ee aa 4 mm (0.158 in.) 
Crankcase Plain Bearing me cenama eaea da eee ee 25.10 mm (0.988 in.) 
MX,2000A1,A5  -19-210CT92 


CTM5 (200CT92) 20-00-5 K Series Air Cooled Engine 


220596 


PN=32 


Engine Application and Repair Specifications/Repair Specifications 


GROUP 20—CYLINDER BLOCK, VALVES AND INTERNAL COMPONENTS—CONTINUED 


Item Specification 


Cylinder Bore 
Standard Cylinder Bore I.D. . 2... 0... 0.2000 cc ee 71.98—72.00 mm (2.834—2.835 in.) 
Maximum Cylinder Bore LD. ...... 0.0000 ee 72.06 mm (2.837 in.) 


GROUP 25—IGNITION AND CHARGING SYSTEM 


Ignition, COFA Gap tro cde wee ee bee a Ee tee e RARA 0.30 mm (0.012 in.) 


See Ignition Tests in this Group. 


MX,2000A1,A6__-19-210CT92 
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Group 05 
Fuel and Air Systems—FA130D 


SERVICE PARTS KITS 


The following kits are available through your parts 
catalog: 


Carburetor Gasket Kit—Engine Number FA130D-AS16 


Complete Carburetor 


MX,2005A1,A1_ -19-210CT92 


REMOVE, INSPECT AND INSTALL FUEL 
TANK—FA130D-AS16/AS19 


CAUTION: Gasoline vapor is explosive. Do not 
expose to spark or flame. Serious personal 


injury can result. 2 
> 
1. Remove air cleaner assembly or intake manifold and 3 
gasket (A). 
2. Remove choke lever and linkage (C). 8 
> 
3. Remove screws (B) and cap screw and washer (D). 
Remove fuel tank and gasket. 
A—Intake Manifold and Gasket 
4. Inspect fuel tank for cracks or damage. Repair or B—Screw (3 used) 
replace as necessary. C—Choke Lever and Linkage 
D—Cap Screw and Washer 
5. Install fuel tank and gasket. 
6. Install choke lever and linkage. 
7. Install intake manifold and gasket or air cleaner 
assembly. 
MX,2005A1,A2__-19-210CT92 
CTM5 (200CT92) 20-05-1 K Series Air Cooled Engine 
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Fuel and Air Systems—FA130D/Remove and Install Carburetor 


| 


REMOVE AND INSTALL i 
CARBURETOR—FA130D-AS16/AS19 


N 


~~ 


1. Remove fuel tank. (See this group.) 


l 


2. Remove two nuts and washers (C). 


(Y T 


If 


A 


a) 
Ca 

W; 
UN-11MAR91 


3. Separate carburetor from spacer (A). Remove 
carburetor. 


4. Disconnect throttle control linkage (B). 


M80232 


5. Remove spacer (A) and gaskets. 


6. Make repairs as necessary. (See this group.) x y 
7. Install gaskets and spacer. 


ES DS” 
8. Connect linkage and install carburetor. AN : 


9. Install washers and nuts. 


€ 
-UN-11MAR91 


10. Install fuel tank. 


M80233 


MX,2005A1,A3  -19-210CT92 


REMOVE AND INSTALL 
CARBURETOR—FA130D-ANOO 


1. Remove air cleaner assembly and gasket. 


2. Remove nuts and washers (A). 


-UN-06DEC89 


3. Separate carburetor from spacer (D). Remove 
carburetor (B). 


4. Disconnect throttle control linkage. 


TY 15011 


5. Remove spacer(D) and gaskets (C and E). 


6. Make repairs as necessary. (See this group.) A—Mounting Nuts and Washers 
B—Carburetor 

7. Install gaskets and spacer. C—Small Gasket 
D—Spacer 


] Ñ E—Large Gasket 
8. Connect linkage and install carburetor. 


9. Install washers and nuts. 


10. Install air cleaner assembly and gasket. 


MX,2005A1,A4__-19-210CT92 
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Fuel and Air Systems—FA130D/Disassemble, Clean, Inspect and Assemble Carburetor 


DISASSEMBLE, CLEAN, INSPECT AND 
ASSEMBLE 
CARBURETOR—FA130D-AS16/AS19 


IMPORTANT: Do not clean holes or passages with 
small drill bits or wire. 


1. Soak carburetor body and all parts, except gaskets 
and plastic rings, in carburetor cleaning solvent for 1/2 
hour maximum. 


2. Spray all passages with a carburetor cleaning spray to 
verify that all internal passages are open. 


IMPORTANT: Rinse carburetor body in warm water to 
neutralize corrosive action of cleaner 
on aluminum. 


3. Rinse carburetor with warm water and dry with 
compressed air. Do not use rags or paper to dry parts: 
lint may plug holes or passages. 


4. Inspect all parts for wear or damage, replace as 
necessary. 


A—Throttle Shaft 
B—Choke Shaft 
C—Pilot Screw 
D—Spring 
E—Bushing 
F—Spring 

G—Idle Screw 
H—Screw 
I—Gasket 
J—Choke Valve 
K—Spring 
L—Spring Cap 
M—Gasket 
N—Diaphragm 
O—Lower Housing 
P—Main Jet 
Q—Bushing 
R—Strainer 
S—Upper Housing 


-UN-07SEP88 


M51767 
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Fuel and Air Systems—FA130D/Disassemble, Clean, Inspect and Assemble Carburetor 


DISASSEMBLE, CLEAN, INSPECT AND 
ASSEMBLE CARBURETOR—FA130D-ANOO 


IMPORTANT: To remove float, use a long nosed 
pliers on end of pin (M). Do not strike 
opposite end of pin. Damage to pin 
holder may result. 


Do not clean holes or passages with 
small drill bits or wire. 


1. Soak carburetor body and all parts, except gaskets 
and plastic rings, in carburetor cleaning solvent for 1/2 
hour maximum. 


2. Spray all passages with a carburetor cleaning spray to 
verify that all internal passages are open. 


IMPORTANT: Rinse carburetor body in warm water to 
neutralize corrosive action of cleaner 
on aluminum. 


3. Rinse carburetor with warm water and dry with 
compressed air. Do not use rags or paper to dry parts: 
lint may plug holes or passages. 


4. Inspect all parts for wear or damage, replace as 


necessary. 
A—Throttle Plate N—Washer 
B—Throttle Shaft O—Plug 
C—Pilot Jet P—Drain Screw 
D—Choke Shaft Q—Spring 
E—Pilot Screw R—Float Chamber 
F—Idle Screw S—Float 7 © 
G—Spring (2 used) T—Bleed Pipe y 
H—Carburetor Body U—Main Nozzle > & 
I=Spring V—Washer > 
J—Ball W—Main Jet 
K—Choke Plate X—Needle Valve 
L—Gasket Y—Washer 
M—Float Pin 


UN-19MAR91 


M80236 
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Fuel and Air Systems—FA130D/Service Breather 


IMPORTANT: Do not push on float or inlet needle 
valve when adjusting float level. 


5. Adjust float level. With carburetor upside down, float | 
surface must be parallel (A) to carburetor body. Bend 


tang (B) to adjust float surface angle. 


È 


MX,2005A1,A7 


-UN-02SEP88 


TY15085 


-19-210CT92 


SERVICE BREATHER—FA130D-AS16/AS19 

NOTE: The tappet chamber cover is an oil breather. 

1. Remove fuel tank. (See this group.) 

2. Remove throttle lever assembly (B). ~ 


3. Remove tappet chamber cover/breather and gasket 
(A). 


4. Clean cover/breather and tube. Inspect for cracks or >e 
damage. Replace if necessary. 


5. Install new gasket and cover/breather. 
6. Install throttle lever assembly. 


7. Install fuel tank. 


MX,2005A1,A8 


-UN-11MAR91 


M80238 


-19-210CT92 


CTM5 (200CT92) 20-05-5 


K Series Air Coo 


led Engine 
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Fuel and Air Systems—FA130D/Service Breather 


SERVICE BREATHER—FA130D-ANO0 
NOTE: The tappet chamber cover is an oil breather. 


1. Remove carburetor. (See this group.) 


2. Remove tappet chamber cover/breather and gasket 
yal) (A). 

05 

Y 3. Clean cover/breather and tube. Inspect for cracks or 
damage. Replace if necessary. 


-UN-02SEP88 


TY15018 


4. Install new gasket and cover/breather. 


5. Install carburetor. 
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Fuel and Air Systems—FA130D/Service Air Cleaner 


SERVICE AIR CLEANER 


NOTE: Replace elements yearly or every 25 hours as 
required. 


1. Remove and disassemble air cleaner. 


-UN-11MAR91 


IMPORTANT: Do not clean elements with solvent or 
compressed air. 


2. Wash foam element (A) in detergent and water. Dry 
element. 


M80240 


FA130D-AS16 
3. Put 12—15 drops of engine oil on foam element (A). 
Squeeze out excess oil. 


4. Gently tap paper element (B) to remove dust: 

—Element is still usable if you can see light through 
element and paper appears clean. 

— Install new element if element is oily, dirty, bent, torn, 
crushed, or obstructed in any way. 


-UN-O6APR91 


5. Inspect cover (C), body (E), and base (D) for damage. 
Replace if necessary. 


M80241 


IMPORTANT: Any time air cleaner base is removed, 


check for free choke operation during RI Beg 
reassembly. 
6. Assemble and install air cleaner. A—Foam Element 
B—Paper Element 
C—Cover 
D—Base 
E—Body 
MX,2005A1,A10 -19-210CT92 
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Fuel and Air Systems—FA130D/Service Air Cleaner 


CTM5 (200CT92) 20-05-8 K Series Air Cooled Engine 
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Group 06 
Fuel and Air Systems—FA210D 


SERVICE PARTS KITS 


The following kits are available through your parts 
catalog: 


Carburetor Gasket Kit: 


Engine Number 
FA210D-AS19-01 
FA210D-AS17 
FA210D-BS17 
FA210D-CS17 


Main Jet High Altitude Kit: 


Engine Number 
FA210D-AS17 
FA210D-BS17 
FA210D-CS17 


Complete Carburetor 


Complete Fuel Pump: 
FA210D-AS17 
FA210D-BS17 
FA210D-CS17 


MX,2006A1,A1  -19-210CT92 


REMOVE, INSPECT AND INSTALL FUEL 
TANK—FA210D-AS20 


CAUTION: Gasoline vapor is explosive. Do not 
expose to spark or flame. Serious personal 
injury can result. 


-UN-11MAR91 


1. Remove air cleaner assembly. 


2. Remove choke lever and linkage (B). 


M80289 


3. Remove two screws (A) and cap screw and washer 
(C). Remove fuel tank and gasket. 


4. Inspect fuel tank for cracks or damage. Repair or 
replace as necessary. 


5. Install fuel tank and gasket. 
6. Install choke lever and linkage. 


7. Install air cleaner assembly. 


MX,2006A1,A2 _-19-210CT92 
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Fuel and Air Systems—FA210D/Remove and Install Carburetor 


REMOVE AND INSTALL FUEL 
PUMP—FA210D-AS17/BS17/CS17 


1. Disconnect fuel hose (A) and vacuum hose (C). Close 
all openings using caps and plugs. 


2 
2. Remove fuel pump (B). 5 
3. Inspect pump for cracks or damage. Replace if l 
necessary. i 
4. Install fuel pump. 2 
5. Connect hoses. 

2 

5 

2 

FA210D-BS17/CS17 
MX,2006A1,A3  -19-210CT92 

REMOVE AND INSTALL 
CARBURETOR—FA210D-AS20 
1. Remove fuel tank. (See this group.) 
2. Remove two nuts and washers (C). 2 

> 
3. Separate carburetor from spacer (A). Remove Z 
carburetor. 
4. Disconnect throttle control linkage (B). 3 

S 
5. Remove spacer (A) and gaskets. 
6. Make repairs as necessary. (See this group.) g ` 

o KO y dl 
7. Install gaskets and spacer. mS EA we 
Fa JE T 5e 
8. Connect linkage and install carburetor. A ON 2 
y, = 

9. Install washers and nuts. 3 
10. Install fuel tank. 

2 

MX,2006A1,A4  -19-210CT92 
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Fuel and Air Systems—FA210D/Remove and Install Carburetor 


REMOVE AND INSTALL BM 
CARBURETOR—FA210D-AS17/BS17/CS17 as 


vs 


1. Remove air cleaner elements. ¿ F a 
an si w b í 
2. Disconnect hose (B). Close all openings using caps r E 
a, ` < 
and plugs. 7 == da = 
3. Remove cap screws and washers (C), air cleaner —— oA 
base (D) and gasket. i } > ` 
A ge on X 
4. Disconnect linkage (A). A Le » Aa LD O) = 


5. Remove carburetor and gasket. 


A—Throttle Control Linkage 
6. Make repairs as necessary. (See this group.) B—Fuel Hose 
C—Cap Screws and Washers 


7. Install carburetor and new gasket. D=Alr Cleaner Base 


8. Connect throttle linkage. 


9. Install new gasket, air cleaner base and cap screws 
and washers. 


10. Connect fuel hose. 


11. Install air cleaner elements. 


MX,2006A1,A5 _-19-210CT92 
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Fuel and Air Systems—FA210D/Remove and Install Carburetor 


REMOVE AND INSTALL CARBURETOR—FA210D-AS19-01 


-UN-06APR91 


M80280 


A—Crankcase C—Choke Control Linkage G—Intake Pipe J—Fuel Tank-to-Carburetor 
Breather-to-Intake Pipe D—Air Cleaner Base H—Gasket Fuel Hose 
Hose E—Cap Screw (3 used) |—Carburetor K—Gasket 
B—Gasket F—Cap Screw and Washer (2 
used) 
1. Remove air cleaner elements. 7. Make repairs as necessary. (See this group.) 
2. Disconnect linkage (C). 8. Install carburetor and new gasket. 
3. Remove cap screws (E), air cleaner base (D) and 9. Install intake pipe and new gasket. 
gasket (B). 


10. Connect hoses. 
4. Disconnect hoses (A and J). Close all openings 


using caps and plugs. 11. Install air cleaner base and new gasket. 


5. Remove cap screws and washers (F), intake pipe 12. Connect linkage. 
(G) and gasket (H). 

13. Install air cleaner elements. 
6. Remove carburetor (I) and gasket (K). 


MX,2006A1,A6__-19-210CT92 
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Fuel and Air Systems—FA210D/Disassemble, Clean, Inspect and Assemble Carburetor 


DISASSEMBLE, CLEAN, INSPECT AND 
ASSEMBLE CARBURETOR—FA210D-AS20 


IMPORTANT: Do not clean holes or passages with 
small drill bits or wire. 


1. Soak carburetor body and all parts, except gaskets 
and plastic rings, in carburetor cleaning solvent for 1/2 
hour maximum. 


2. Spray all passages with a carburetor cleaning spray to 
verify that all internal passages are open. 


IMPORTANT: Rinse carburetor body in warm water to 
neutralize corrosive action of cleaner 
on aluminum. 


3. Rinse carburetor with warm water and dry with 
compressed air. Do not use rags or paper to dry parts: 
lint may plug holes or passages. 


4. Inspect all parts for wear or damage, replace as 
necessary. 


A—Throttle Shaft 
B—Choke Shaft 
C—Pilot Screw 
D—Spring 
E—Bushing 
F—Spring 

G—lIdle Screw 
H—Screw 
I—Gasket 
J—Choke Valve 
K—Spring 
L—Spring Cap 
M—Gasket 
N—Diaphragm 
O—Lower Housing 
P—Main Jet 
Q—Bushing 
R—Strainer 
S—Upper Housing 


-UN-07SEP88 


M51767 
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Fuel and Air Systems—FA210D/Disassemble, Clean, Inspect and Assemble Carburetor 


DISASSEMBLE, CLEAN, INSPECT AND ASSEMBLE 
CARBURETOR—FA210D-AS19-01/AS17/BS17/CS17 


A—Throttle Plate 
B—Throttle Shaft 
C—Spring 
D—Screw 
E—Idle Screw 
F—Spring 
G—Pilot Jet 


CTM5 (200CT92) 


H—Choke Shaft 
I—Choke Plate 
J—Carburetor Body 
K—O-Ring 
L—Washer 
M—Spring 


N—Valve 
O—Needle Valve 
P—Float Pin 
Q—Float 
R—Gasket 
S—Float Chamber 


FA210D-AS19-01 


20-06-6 


T—Plug 
U—Washer 
V—Spring 
W—Drain Screw 
X—Main Nozzle 
Y—Main Jet 


-UN-19MAR91 


M80281 
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Fuel and Air Systems—FA210D/Disassemble, Clean, Inspect and Assemble Carburetor 
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Fuel and Air Systems—FA210D/Disassemble, Clean, Inspect and Assemble Carburetor 


-UN-19MAR91 


M80282 


A—Spring G—Choke Plate M—Needle Valve S—Spring 
B—Screw H—Carburetor Body N—Float Pin T—Drain Screw 
C—Idle Screw I—Throttle Shaft O—Gasket U—Float 
D—Spring J—Seal P—Washer V—Bleed Pipe 
E—Pilot Jet K—Throttle Plate Q—Plug W—Main Nozzle 
F—Choke Shaft L—Main Jet R—Float Chamber 

FA210D-AS17/BS17/CS17 


MX,2006A1,A9__-19-210CT92 
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Fuel and Air Systems—FA210D/Disassemble, Clean, Inspect and Assemble Carburetor 


IMPORTANT: To remove float, use a long nosed 
pliers on end of pin. Do not strike 
opposite end of pin. Damage to pin 
holder may result. 


Do not clean holes or passages with 
small drill bits or wire. 


1. Soak carburetor body and all parts, except gaskets 
and plastic rings, in carburetor cleaning solvent for 
1/2 hour maximum. 


2. Spray all passages with a carburetor cleaning 
spray to verify that all internal passages are open. 


IMPORTANT: Rinse carburetor body in warm 
water to neutralize corrosive action 
of cleaner on aluminum. 


3. Rinse carburetor with warm water and dry with 
compressed air. Do not use rags or papers to dry 
parts: lint may plug holes or passages. 


4. Inspect all parts for wear or damage, replace as 
necessary. 


NOTE: Main jet high altitude kits are available for 
FA210D-AS17, BS17 and CS17 engines only. 


MX,2006A1,A10_-19-210CT92 


IMPORTANT: Do not push on float or inlet needle 
valve when adjusting float level. 


5. Adjust float level. With carburetor upside down, float 


surface must be parallel (A) to carburetor body. Bend 
tang (B) to adjust float surface angle. 


MX,2006A1,A11_-19-210CT92 
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Fuel and Air Systems—FA210D/Service Breather 


REMOVE AND INSTALL INTAKE 
MANIFOLD—FA210D-AS19-01/AS17/BS17/CS17 


1. Remove carburetor. (See this group.) 


2. Remove nuts and washers (D). 


3. Separate manifold (C) from spacer (B). Remove intake 
manifold, spacer and gaskets (A). 


4. Inspect parts for cracks or damage. Replace as 
necessary. 


5. Install new gaskets, spacer and manifold. 
6. Install carburetor. 


A—Gaskets (2 used) 
B—Spacer 


-UN-06APR91 


M80284 


3. Remove tappet chamber cover/breather and gasket 
(A). 


4. Clean cover/breather and tube. Inspect for cracks or 
damage. Replace if necessary. 


5. Install new gasket and cover/breather. 
6. Install throttle lever assembly. 


7. Install fuel tank. 


CTM5 (200CT92) 20-06-10 


C—Intake Manifold 2 
D—Nuts and Washers 2 
E i g 
FA210D-AS17/BS17/CS17 
MX,2006A1,A12 -19-210CT92 
SERVICE BREATHER—FA210D-AS20 
NOTE: The tappet chamber cover is an oil breather. 
1. Remove fuel tank. (See this group.) e 
& 
2. Remove throttle lever assembly (B). 2 


M80286 


MX,2006A1,A13_-19-210CT92 


K Series Air Cooled Engine 
220596 


PN=51 


Fuel and Air Systems—FA210D/Service Breather 


SERVICE BREATHER—FA210D-AS19-01 
NOTE: Tappet chamber cover is an oil breather. 
1. Remove intake manifold (See this group.) 

2. Remove throttle lever assembly (B). 


3. Remove tappet chamber cover/breather and gasket 
(A). 


4. Clean cover/breather and tube. Inspect for cracks or 
damage. Replace if necessary. 


5. Install new gasket and cover/breather. 
6. Install throttle lever assembly. 


7. Install intake manifold. 


-UN-11MAR91 


M80286 


MX,2006A1,A14 -19-210CT92 


SERVICE 
BREATHER—FA210D-AS17/BS17/CS17 


NOTE: Tappet chamber cover is an oil breather. 
1. Remove throttle lever assembly (B). 


2. Remove tappet chamber cover/breather and gasket 
(A). 


3. Clean cover/breather and tube. Inspect for cracks or 
damage. Replace if necessary. 


4. Install new gasket and breather/cover. 


5. Install throttle lever assembly. 


-UN-11MAR91 
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MX,2006A1,A15_-19-210CT92 


CTM5 (200CT92) 20-06-11 


K Series Air Cooled Engine 
220596 


PN=52 


Fuel and Air Systems—FA210D/Service Air Cleaner 


SERVICE AIR CLEANER 


NOTE: Replace elements yearly or every 25 hours as 
required. 


1. Remove and disassemble air cleaner. 


-UN-11MAR91 


IMPORTANT: Do not clean elements with solvent or 
compressed air. 


2. Wash foam element (A) in detergent and water. Dry 
element. 


M80240 


FA210D-AS20/AS19-01/AS17/BS17 


3. Put engine oil on element (A). Squeeze out excess 
oil. 


4. Gently tap paper element (B) to remove dust: 

—Element is still usable if you can see light through 
element and paper appears clean. 

—lInstall new element if element is oily, dirty, bent, torn, 
crushed, or obstructed in any way. 


-UN-11MAR91 


5. Inspect cover (C) and base (D) for damage. Replace 
if necessary. 


M80288 


IMPORTANT: Any time air cleaner base is removed, 
check for free choke operation during 
reassembly. 


FA210D-CS17 


6. Assemble and install air cleaner. A—Foam Element 
B—Paper Element 


C—Cover 
D—Base 


MX,2006A1,A16_ -19-210CT92 


CTM5 (200CT92) 20-06-12 K Series Air Cooled Engine 


220596 


PN=53 


Group 10 
Blower Housing and Flywheel 


REMOVE AND INSTALL BLOWER 
HOUSING—FA130D AND FA210D-AS20 


NOTE: It is not necessary to remove recoil starter from 
housing. 


1. Disconnect spark plug cap (A). 


-UN-11MAR91 


2. Remove fuel tank, if equipped. (See this group.) 


3. Disconnect wiring lead (C). 


M80242 


4. Remove blower housing (B). 
5. Install blower housing. 

6. Connect wiring lead. 

7. Install fuel tank, if equipped. 


8. Connect spark plug cap. 


MX,2010A1,A1  -19-210CT92 


CTM5 (200CT92) 20-10-1 K Series Air Cooled Engine 


220596 


PN=54 


Blower Housing and Flywheel/Flywheel Screen Adjustment 


REMOVE AND INSTALL BLOWER 
HOUSING—FA210D-AS19-01/AS17/BS17/CS17 


1. Remove recoil starter. 


2. Remove fuel pump, if equipped. (See Group 05.) 


3. Disconnect wiring lead (A), if equipped. 


4. Remove nut and washer (B), starter cup/screen 
assembly (C), and spacer(s). 


5. Remove blower housing (D). 


6. Install blower housing. A—Wiring Lead 
B—Nut and Washer 


D—Blower Housing 


8. Adjust flywheel screen. (See this group.) 
NOTE: Install washer with concave side toward flywheel. 


9. Install washer and nut. Tighten nut to 60 N-m (44 
lb-ft). 


10. Connect wiring lead, if equipped. 
11. Install fuel pump, if equipped. 


12. Install recoil starter. 


-UN-11MAR91 


M80290 


7. Install spacer(s) and starter cup/screen assembly. C—Starter Cup/Screen Assembly 


MX,2010A1,A2 _-19-210CT92 


FLYWHEEL SCREEN ADJUSTMENT 


Adjust gap (C) between the blades under screen (A) and 
blower housing (B) to specifications using spacers. 


FLYWHEEL SCREEN ADJUSTMENT 


Capo ur e a y e, 1—3 mm (0.039—0.118 in.) 


GE A 


-UN-29AUG88 


M38037 


MX,2010A1,A3__-19-210CT92 


CTM5 (200CT92) 20-10-2 


K Series Air Cooled Engine 
220596 


PN=55 


Blower Housing and Flywheel/Remove and Install Flywheel 


REMOVE AND INSTALL 
FLYWHEEL—FA130D AND FA210D-AS20 


1. Remove blower housing. (See this group.) 

2. Hold flywheel and remove nut and washer (A). 

3. Remove starter cap (B) and bracket (C), if equipped. 
4. Remove flywheel using a flywheel puller. 

5. Install flywheel. 

NOTE: Install washer with concave side toward flywheel. 


6. Install bracket, starter cup, washer and nut. Tighten 
nut to 60 N-m (44 lb-ft). 


7. Install blower housing. 


-UN-11MAR91 


M80243 


MX,2010A1,A4  -19-210CT92 


REMOVE AND INSTALL 
FLYWHEEL—FA210D-AS19-01/AS17/BS17/CS17 


1. Remove blower housing. (See this group.) 
2. Remove flywheel using a two-jaw puller. 
3. Install flywheel. 


4. Install blower housing. 


-UN-11MAR91 
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MX,2010A1,A5  -19-210CT92 


CTM5 (200CT92) 20-10-3 


K Series Air Cooled Engine 
220596 


PN=56 


Blower Housing and Flywheel/Remove and Install Flywheel 


CTM5 (200CT92) 20-10-4 K Series Air Cooled Engine 


220596 


PN=57 


Group 15 
Cylinder Head 


OTHER MATERIAL 


Number Name Use 
SCOTCH-BRITE® Abrasive Clean cylinder head 
Sheets/Pads 


SCOTCH-BRITE is a trade mark of the 3M Company. -19-210CT92 


MX,5015A1,A1 


CTM5 (200CT92) 20-15-1 K Series Air Cooled Engine 


220596 


PN=58 


Cylinder Head/Remove and Install Cylinder Head 


REMOVE AND INSTALL CYLINDER HEAD 
1. Remove blower housing. (See Group 10.) 


2. Remove cylinder head cover. 


3. Remove spark plug. 


-UN-19MAR91 


4. Remove cylinder head and gasket. 


5. Make repairs as necessary. (See procedures in this 
group.) 


M80244 


FA130D-AS16/AS19 

IMPORTANT: Gasket surfaces are coated with 
sealant. Do not damage surfaces or 
gasket during installation. 

6. Install cylinder head with new gasket. 


7. Install cylinder head cover and cap screws. Tighten 
finger tight. 


8. Tighten cap screws in sequence shown. Tighten to 
initial torque specifications. 


9. Continue in sequence, 4 N-m (35 Ib-in.) at a time, 
until final torque is as specified. 


10. Install spark plug and tighten to specification. 
11. Install blower housing. 


TORQUE SPECIFICATIONS 


Cylinder Head Cap Screws 


-UN-06DEC89 


Initial Torque ec e as 10 N-m (89 Ib-in.) 
Firtali ROMQue >. tp o a hac ee eee eed 21 N-m (186 Ib-in.) 
Spark Plug 
FA130D....2 2 tatone eve ae hh Gawe de tee 17 N-m (156 Ib-in.) 
PAZ OD re teed eee eens eect et Rate tas 24 N-m (212 Ib-in.) 


TY15016 


-UN-31AUG88 


M51537 


FA210D 


MX,2015A1,A1__-19-210CT92 


CTM5 (200CT92) 20-15-2 K Series Air Cooled Engine 


220596 


PN=59 


Cylinder Head/Inspect Cylinder Head 


INSPECT CYLINDER HEAD 


1. Remove carbon deposits from combustion chamber 


3. Inspect for cracks or broken cooling fins. 


i D 3 
4. Inspect gasket surface for burrs and nicks. 


5. Inspect head gasket for burns and traces of gas 
leakage. Replace if necessary. 


6. Put cylinder head (A) on a surface plate. Check for 
distortion at several points around the head using a 
feeler gauge (B). Replace head if distortion is more than 
specifications. 


FA130D 


e Ea = 
and gasket surface using SCOTCH-BRITE abrasive pads AS @ Ab y PR 
or an equivalent. r if - JE 

. ©) i 
2. Clean head with solvent. l it a! 
S dl | | fi 
s- 


-UN-11MAR91 


M80245 


2 

< 

CYLINDER HEAD DISTORTION SPECIFICATIONS (MAX) = 

= 

= 
FATI0D 6.0.2 aa a a ES 0.25 mm (0.010 in.) 
AOD Se A A UR ele o ant ath 0.40 mm (0.015 in.) 

3 

FA210D 
MX,2015A1,A2  -19-210CT92 
CTM5 (200CT92) 20-15-3 K Series Air Cooled Engine 


220596 


PN=60 


Cylinder Head/Inspect Cylinder Head 


CTM5 (200CT92) 20-15-4 K Series Air Cooled Engine 


220596 


PN=61 


Group 20 
Cylinder Block, Valves and Internal Components 


OTHER MATERIAL 


Number Name Use 
Valve Guide Cleaner Clean valve guides. 
Prussion Blue Compound Check valve seat contact. 
Lithium Base Grease Pack oil seals. 
Zinc Oxide/Wood Alcohol Check block for cracks. 


MX,2020A1,A1_ -19-210CT92 


SERVICE PARTS KITS 


The following kits are available through your parts 
catalogue. 


Oversized Piston Ring Kit 
Oversized Pistons 
Cylinder Block 

Overhaul Gasket Kit 


Short Block Kit 


MX,2020A1,A2 _-19-210CT92 


CTM5 (200CT92) 20-20-1 K Series Air Cooled Engine 


220596 


PN=62 


Cylinder Block, Valves and Internal Components/Remove and Install Valves and Springs 


REMOVE AND INSTALL VALVES AND 
SPRINGS 


1. Remove carburetor. (See Group 05.) 


2. Remove cylinder head. (See Group 15.) 


3. Remove tappet chamber cover/breather and gasket. 


4. Compress valve spring (B) with a spring compressor 
(A) and move spring retainer (C) so larger hole is around 
valve stem. 


5. Remove compressor, valves, springs and retainers. 


A—Spring Compressor 
6. Inspect and analyze valves. (See Section 100, Group B—Valve Spring 
05.) C—Spring Retainer 
D—Drainback Hole 


7. Inspect springs, valve guides and seats. (See this 
group.) 


8. Check valve-to-tappet clearance. (See this group.) 
9. Check that drainback hole (D) is open. 
10. Align valve springs, and retainers in tappet chamber. 


11. Coat valve stems with oil and install in cylinder 
block. 


12. Compress each spring and position retainer so 
smaller hole is around valve stem. 


13. Install tappet chamber cover/breather and new 
gasket. 


14. Install cylinder head. 


15. Install carburetor. 


MX,2020A1,A3__-19-210CT92 


CTM5 (200CT92) 20-20-2 K Series Air Cooled Engine 


220596 


PN=63 


Cylinder Block, Valves and Internal Components/Inspect Valve Guides 


INSPECT VALVE SPRINGS 


Inspect valve springs. Replace springs if damaged or if 
free length is less than specification. 


SPECIFICATION (MIN) 


Valve Spring Free Length ................ 


MX,2020A1,A4 


-UN-31AUG88 


M50036 


-19-210CT92 


INSPECT VALVE GUIDES 
Clean inside of valve guides with valve guide cleaner. 


Measure inside diameter of valve guides. Replace 


cylinder block if inside diameter is greater than 2 

specifications. 2 

2 

> 

SPECIFICATION (MAX) I.D. 

FA130D 3 

Intake iuris a A 6.10 mm (0.2401 in.) E 

Exhaust siie a in ternas dado en 6.09 mm (0.2397 in.) = 

FA210D 
ITA ee seen bet a ee cde eb Tage hs Reel a cece op 6.10 mm (0.240 in.) 
EXNAUSE cia WE ae de ea 6.13 mm (0.242 in.) 
MX,2020A1,A5  -19-210CT92 
CTM5 (200CT92) 20-20-3 K Series Air Cooled Engine 


220596 


PN=64 


Cylinder Block, Valves and Internal Components/Recondition Valve Seats 


RECONDITION VALVE SEATS 


1. Inspect valve seats for damage. If seats are loose, 
warped or distorted beyond reconditioning, replace 
cylinder head. Pitted or worn seats can be refaced using 
a seat cutter. 


2. To recondition valve seat, cut at 45” angle (B) to 
clean up seat. Cut narrowing angle (E) at 30”. Finish cut 
at 45” (B) to establish seating surface width (A). 


3. Cut valve seating surface (A) as close as possible to 
specifications. 


4. Lap valves to seats after refacing. (See Section 100, 
Group 05.) 


SPECIFICATIONS 


A—Valve Seating Surface: 


FAISOD. “pcs iy Ace has, az 1.00—1.60 mm (0.039—0.063 in.) 
AZT OD: a adas 1.30 mm (0.050 in.) 
B—Valve Seat Angle ........... 0... eee eee ee 45° 
C—Valve Face Angle ........... 0. eee eee ee 45° 
D—Valve Margin..................0000. 0.60 mm (0.020 in.) 
E—Valve Narrowing Angle .................0 00000000. 30° 


MX,2020A1,A6 


-UN-31AUG88 


M51558 


-UN-01SEP88 


M9552 


-19-210CT92 


5. Center valve seat on the valve face: 
—(A) shows correct position. -—— 
—(B) shows incorrect. 


6. Check seat for good contact using Prussian Blue 


Compound. 
= 
MX,3015A1,A9  -19-210CT92 
CTM5 (200CT92) 20-20-4 K Series Air Cooled Engine 


220596 


PN=65 


Cylinder Block, Valves and Internal Components/Check Valve-To-Tappet Clearance 


CHECK VALVE-TO-TAPPET CLEARANCE 


NOTE: Valve grinding changes the valve-to-tappet 
clearance. Check clearance when engine is cold. 


1. Install valves in cylinder block. 


-UN-11MAR91 


2. Turn crankshaft until intake valve (A) is at its highest 
position. Check clearance between valve (B) and tappet 
(C), with feeler gauge (D) and compare to specifications. 


© 
+ 
N 
o 
3. Grind end of valve stem to obtain proper clearance. > 
VALVE CLEARANCE SPECIFICATIONS 
A—lIntake Valve 
FA130D ; B—Exhaust Valve 
Exhaust) ui lien 9 0.10—0.34 mm (0.004—0.013 in.) C—Tappet 
Intake 2 ance tacón 0.12—0.18 mm (0.005—0.007 in.) D—Feeler Gauge 
FA210D 
Exhalist he ira 0.12—0.34 mm (0.005—0.013 in.) 
A dee eves H 0.12—0.18 mm (0.005—0.007 in.) 
MX,2020A1,A7  -19-210CT92 
CTM5 (200CT92) 20-20-5 K Series Air Cooled Engine 


220596 


PN=66 


Cylinder Block, Valves and Internal Components/Camshatft 


REMOVE AND INSTALL CRANKCASE 
COVER 


NOTE: Approximate crankcase oil capacity is: 


FATSOD sipia ata 0.5L (1.06 pt) 
FA210D „sisone 0.6L (1.27 pt) 


-UN-19MAR91 


1. Drain crankcase. 


2. Remove crankcase cover and gasket. 


M80249 


3. Clean crankcase and crankcase cover gasket 
surfaces. 


NOTE: Do not force cover. Gears must mesh for proper 
positioning. 


4. Install gasket and cover. Tighten cap screws using the 
sequence shown. 


-UN-19MAR91 


TORQUE SPECIFICATIONS 


Mounting Cap Screws 


FA130D: ia AS 6 N-m (53 Ib-in.) S 
EALIOD: os e Bash 21 N-m (186 Ib-in.) g 
Oil Drain PIUJ 0... cia poh A Maarag aa 14 N-m (121 Ib-in.) 


FA210D 


MX,2020A1,A8__-19-210CT92 


REMOVE AND INSTALL CAMSHAFT 
1. Remove crankcase cover. (See this group.) 


IMPORTANT: Align timing marks to prevent damage 
to tappets when removing camshaft. 


2. Rotate crankshaft until timing marks (A) align. 


-UN-11MAR91 


3. Remove camshaft (B). 


a Ze ' $ 
y 


4. Inspect camshaft. (See this group.) — 


M80250 


5. Apply clean engine oil to camshaft lobes and journals. 
6. Align timing marks and install camshaft. 


7. Install crankcase cover. 


MX,2020A1,A9__-19-210CT92 


CTM5 (200CT92) 20-20-6 K Series Air Cooled Engine 


220596 


PN=67 


Cylinder Block, Valves and Internal Components/Camshatft 


INSPECT CAMSHAFT T 
Inspect camshaft for worn or broken teeth. = y 


NOTE: Camshaft and tappets are a matched set. 
Replace both camshaft and tappets if necessary. 


-UN-11MAR91 


Measure PTO side journal (A), flywheel side journal (B), m.: A 
and lobes (C). Replace camshaft and tappets if less than r 
specifications. 


SPECIFICATIONS (MIN) 


gut 


M80251 


PTO Side Flywheel Side Cam Lobes 
Journal Journal 
FA130D 11.94 mm 11.94 mm 23.25 mm 
(0.469 in.) (0.469 in.) (0.915 in.) 
FA210D 12.94 mm 12.94 mm Intake: 
(0.509 in.) (0.509 in.) 26.45 mm 
(1.041 in.) 
Exhaust: 
26.35 mm 
(1.037 in.) 


MX,2020A1,A10_-19-210CT92 


INSPECT CAMSHAFT PLAIN BEARINGS 
1. Remove camshaft. (See this group.) 


2. Measure camshaft bearings in cylinder block and 


crankcase cover. Replace block or cover if diameter is 2 
greater than specification. = 
3. Install camshaft. 
SPECIFICATIONS (MAX) Q 
o 
© 
= 
Cylinder Block Crankcase Cover 
Bearing Bearing 
FA130D 12.04 mm 12.04 mm 
(0.474 in.) (0.474 in.) 
FA210D 13.05 mm 13.05 mm 
(0.514 in.) (0.514 in.) = 
E 
< 
= 
Z 
> 


Crankcase Cover 
MX,2020A1,A11 -19-210CT92 


CTM5 (200CT92) 20-20-7 K Series Air Cooled Engine 


220596 


PN=68 


Cylinder Block, Valves and Internal Components/Remove, Inspect and Install Tappets 


INSPECT AUTOMATIC COMPRESSION 
RELEASE (A.C.R.)—FA210D-AS20 


1. Remove camshaft. (See this group.) 


2. Inspect automatic compression release (A.C.R.) for 
damage. 


-UN-O9JAN91 


3. Inspect spring (A). Replace if worn or damaged. 


4. Move weight (B) by hand to check for proper 
operation. 


M54493 


5. Check that tab (C) sits slightly above cam lobe when 
weight is released. Tab should drop below cam when 
weight is operated. 

6. Replace A.C.R. if it does not operate properly. 


7. Install camshaft. 


MX,2020A1,A12_-19-210CT92 


REMOVE, INSPECT AND INSTALL TAPPETS 
1. Remove camshaft. (See this group.) 


NOTE: Mark tappets so they can be installed in their 
original bores during assembly. 


2. Remove tappets (A). 


-UN-11MAR91 


3. Inspect tappets for wear or damage. Replace if 
necessary. 


M80254 


4. Apply clean engine oil to tappets and bores. 
5. Install tappets in original bores. 


6. Install camshaft. 


MX,2020A1,A13 -19-210CT92 


CTM5 (200CT92) 20-20-8 K Series Air Cooled Engine 


220596 


PN=69 


Cylinder Block, Valves and Internal Components/Piston and Connecting Rod 


REMOVE AND INSTALL PISTON AND 
CONNECTING ROD 


1. Remove cylinder head. (See Group 15.) 


2. Remove camshaft. (See this group.) 


-UN-11MAR91 


3. Remove carbon and varnish from top of cylinder bore = 
with a ridge reamer. - 


4. Bend open locking tabs (B). 


M80255 


5. Remove cap screws, lock plate (C), oil splasher (D) 
and connecting rod cap (A). 


A—Connecting Rod Cap 


6. Push piston and connecting rod from cylinder bore. B—Locking Tabs 
C—Lock Plate 
7. Make repairs as necessary. (See procedures in this ser 
group.) 
MX,2020A1,A14 -19-210CT92 
CTM5 (200CT92) 20-20-9 K Series Air Cooled Engine 


220596 


PN=70 


Cylinder Block, Valves and Internal Components/Piston and Connecting Rod 


8. Deglaze cylinder bore. (See Section 100, Group 15.) 


9. Align piston assembly to cylinder bore with piston ring 
end gaps as shown. 


10. Apply a light film of oil to piston and rings. Compress 8 
rings with a ring compressor. = 
11. Apply a light film of oil to cylinder bore, connecting 
rod bearing surface and cap screws. y 
12. Install piston assembly in cylinder bore with notch on 2 
piston head facing flywheel side. 
13. Install connecting rod cap, oil splasher and lock A—First Ring End Gap 
plate. Tighten cap screws to specifications. B—Second Ring End Gap 
C—Oil Ring End Gap 
e D—Flywheel Side 
14. Bend locking tabs over cap screws. E—45' Angle 
F—Notch 
15. Install camshaft. 
16. Install cylinder head. 
TORQUE SPECIFICATIONS 
FAO atc etal easel ese 12 N-m (106 lb-in.) 
A wa hei te be ees abut nae 19 N-m (168 lb-in.) 
MX,2020A1,A15_-19-210CT92 
DISASSEMBLE, INSPECT AND ASSEMBLE 
PISTON AND CONNECTING ROD a 
1. Remove circlip, piston pin (B) and connecting rod (A). (A) A \ 
2. Inspect all parts for wear or damage. Replace as 2 
necessary. (See procedures in this group.) X T aii s y 7 
$ é Y) 3 
3. Apply a light film of oil to piston pin and connecting pe- T l 
rod bearing. (B) e 7 
š 
MX,2020A1,A16 -19-210CT92 
CTM5 (200CT92) 20-20-10 K Series Air Cooled Engine 


220596 
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Cylinder Block, Valves and Internal Components/Inspect Piston 


4. Align notch (A) on piston head with MADE IN JAPAN 
(B) on connecting rod. 


5. Install piston pin and circlip. 


-UN-11MAR91 


M80257 


MX,2020A1,A17_-19-210CT92 


INSPECT PISTON 


(A) 
1. Analyze piston and piston ring wear. (See Section | 
100, Group 10.) | z + = 
2. Remove piston rings. (See this group.) ES hes. | 


-UN-06SEP88 


IMPORTANT: Do not use a caustic cleaning solution e ES 


or a wire brush to clean piston. 


AS 
3. Remove all deposits from the piston. P N - | 


M29946 


4. Clean carbon from piston ring grooves with a ring 
groove cleaner (A). If cleaning tool is not available, break 
an old ring and use it carefully to clean groove. 


5. Check that oil return passages in grooves are open. 


MX,2020A1,A18_-19-210CT92 


CTM5 (200CT92) 20-20-11 K Series Air Cooled Engine 


220596 
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Cylinder Block, Valves and Internal Components/Inspect Piston 


if damaged. 


clearance appears excessive. 


piston. Replace piston if clearance is y 
specification. 


CLEARANCE SPECIFICATION 
Top Ring Second Ring 
FA130D — — 
FA210D 0.15 mm 0.13 mm 
(0.006 in.) (0.005 in.) 


6. Inspect piston for scoring or fractures. Replace piston 
NOTE: On FA130D engines, compression rings are 
tapered and cannot be measured as shown. 


Inspect clearance visually. Replace piston if 


7. Check ring grooves for wear at several points around 


reater than 


(MAX) 


Oil Control 
Ring 


0.15 
(0.006 in.) 


0.12 mm 
(0.004 in.) 


-UN-29AUG88 


M38102 


MX,2020A1,A19 -19-210CT92 


than specification. 


9. Measure piston pin bore. Replace pi 


SPECIFICATIONS 


Piston Pin O.D. 
(MIN) 


FA130D 12.98 mm 
(0.511 in.) 


FA210D 14.98 mm 
(0.590 in.) 


CTM5 (200CT92) 


8. Measure piston pin outer diameter. Replace if less 


measurement is greater than specification. 


ston if 


Piston Bore I.D. 
(MAX) 


13.04 mm 
(0.513 in.) 


15.05 mm 
(0.593 in.) 


20-20-12 


-UN-31AUG88 


M50064 


-UN-11MAR91 


M80258 


MX,2020A1,A20 -19-210CT92 


K Series Air Cooled Engine 
220596 


PN=73 


Cylinder Block, Valves and Internal Components/Inspect Connecting Rod 


10. Measure piston O.D. (A) perpendicular to piston pin 
bore. 


11. Measure cylinder bore. (See Inspect Block in this 
group.) 


12. Subtract piston O.D. measurement (A) from cylinder 
bore measurement to determine piston-to-cylinder bore 
clearance. 


13. Replace piston and/or rebore cylinder block if not 
within specifications. (See this group.) 


SPECIFICATIONS 


Piston O.D. (A) 
FA130D) oc dh Beats & 61.86—61.89 mm (2.435—2.437 in.) 
FA210D ...........-.-4. 71.86—71.89 mm (2.829—2.830 in.) 


Piston-to-Cylinder Bore Clearance 
MAXIMUM ica ir oe be 0.163 mm (0.0064 in. 
Standard.............. 0.087—0.137 mm (0.0034—0.0054 in.) 


-UN-19MAR91 


M80259 


MX,2020A1,A20A -19-210CT92 


INSPECT CONNECTING ROD 


1. Clean and inspect rod. Replace if scored. 


F A 
3. Install connecting rod cap. Tighten cap screws to Y 
specification. vi a 


SS: dl 
4. Measure connecting rod crankshaft bearing and piston 45 


bearing (A). Replace connecting rod if either 
measurement is greater than specifications. 


BEARING I.D. SPECIFICATIONS (MAX) 


Crankshaft Piston 
Bearing Bearing 
FA130D 24.05 mm 13.04 mm 
(0.947 in.) (0.513 in.) 
FA210D 27.06 mm 15.04 mm 
(1.065 in.) (0.592 in.) 
MX,2020A1,A21_-19-210CT92 
CTM5 (200CT92) 20-20-13 K Series Air Cooled Engine 


2. Analyze crankshaft and connecting rod wear. (See s o , 
Section 100, Group 10.) . 5 : age 


-UN-31AUG88 


M50066 


220596 
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Cylinder Block, Valves and Internal Components/Piston Rings 


REMOVE AND INSTALL PISTON RINGS 
1. Remove piston rings with a piston ring expander. 


2. Inspect piston. Clean piston ring grooves. (See this 
group.) 


3. Check piston ring end gap. (See this group.) 


4. Install top ring (A), second ring (B) and oil ring (C) 
with R or NPR mark facing up. Rings should turn freely 
in grooves. 


-UN-06APR91 


M80234 


-UN-19MAR91 


M80260 


FA210D 


MX,2020A1,A22 -19-210CT92 


CHECK PISTON RING END GAP 


1. Before installing rings on piston, check end gap in 


cylinder bore. > 
2. Install each ring squarely in bore approximately 25.4 2 
mm (1.0 in.) down from top of cylinder. = 
3. Check end gap. Replace ring if end gap is more than 
specifications. $ D 
END GAP SPECIFICATIONS >. Mi 3 
Minimum End Gap .....cocccccco 000 0.18 mm (0.007 in.) 
Maximum End Gap .............0000 eee 1.00 mm (0.039 in.) 
MX,2020A1,A23 -19-210CT92 
CTM5 (200CT92) 20-20-14 K Series Air Cooled Engine 


220596 


PN=75 


Cylinder Block, Valves and Internal Components/Crankshaft 


REMOVE, INSPECT AND INSTALL 
CRANKSHAFT 


1. Remove piston and connecting rod. (See this group.) 


2. Remove crankshaft. 


IMPORTANT: A bent crankshaft must be replaced; it 
cannot be straightened. 


-UN-11MAR91 


3. Check crankshaft alignment (T.I.R.). (See this group.) 


M80262 


4. Clean and inspect crankshaft. Replace if parts are FA130D 
scratched or damaged. 


5. Analyze crankshaft and connecting rod wear. (See 
Section 100, Group 10.) 


6. Measure crankshaft main bearing journals and ~ 
connecting rod journal. Replace crankshaft if 
measurements are less than specifications. 


~j 


-UN-11MAR91 


— 
a 


> ) i B 
7. Cover keyway on flywheel end of crankshaft with tape j l 
to prevent seal damage when installing crankshaft. = 


M80295 


8. Apply clean engine oil to crankshaft bearings and 


; FA210D 
journal. 
9. Pack lithium based grease in oil seals. 
10. Install crankshaft. 
11. Install piston and connecting rod. 
JOURNAL SPECIFICATIONS (MIN) 
Main Bearing Journal Connecting 
PTO Side Flywheel Rod Journal 
Side 
FA130D — 21.97 mm 23.95 mm 
(0.865 in.) (0.943 in.) 
FA210D — 24.96 mm 26.95 mm 
(0.983 in.) (1.061 in.) 
MX,2020A1,A24 -19-210CT92 
CTM5 (200CT92) 20-20-15 K Series Air Cooled Engine 


220596 


PN=76 


Cylinder Block, Valves and Internal Components/Crankshaft 


INSPECT CRANKSHAFT PLAIN BEARING x l F Ln `~ 
q 


NOTE: Cylinder block is fitted with a replaceable bearing i 
shell. 


1. Remove crankshaft. (See this group.) é k 


-UN-11MAR91 


2. Measure crankshaft bearing in cylinder block. Replace 1e P 
shell, if diameter is greater than specifications. (See this 
group.) 


M80263 


3. Install crankshaft. 
BEARING I.D. SPECIFICATIONS (MAX) 


FALSOD ES fesse dt Sd ee a 22.10 mm (0.869 in.) 
A no ches sien A Rc ak cae deca a 25.10 mm (0.988 in.) 


MX,2020A1,A25 -19-210CT92 


REPLACE CRANKSHAFT BEARING SHELL 


1. Drive old bearing (A) from crankcase using an 
appropriate bushing tool (B) and an arbor press. 


2. Align new bearing so arrow head formed by oil 
grooves (C) points opposite to engine rotation (D). Align 
oil hole (E) in bearing with oil passage (F) in crankcase. 


-UN-31AUG88 


3. Install new bearing to depth (G) 1 mm (0.039 in.) 
below flange surface. 


M51527 


A—Bearing 
B—Bushing Tool 
C—Oil Grooves 
D—Engine Rotation 
E—Oil Hole 

F—Oil Passage 
G—Installation Depth 


Me 


-UN-31AUG88 


M51526 


MX,2020A1,A26 -19-210CT92 


CTM5 (200CT92) 20-20-16 K Series Air Cooled Engine 


220596 
PN=77 


Cylinder Block, Valves and Internal Components/Crankshaft 


INSPECT CRANKSHAFT BALL BEARING -—A) 


1. Remove PTO end oil seal. (See Inspect Oil Seals in 
this group.) 


2. Remove crankshaft bearing from crankcase cover 
using a bearing, bushing and seal driver set. 


3. Thoroughly clean bearing in solvent. Dip bearing in 
light weight oil. 


4. Spin the bearing by hand and check for axial (A) and 
radial (B) free play. 


5. Replace the bearing if it is noisy or has too much 
play. 


6. Install bearing flush to inside of crankcase cover using 
a bearing, bushing and seal driver set. 


7. Install oil seal. 


O—||— 


-UN-29AUG88 


M38073 


MX,2020A1,A27 -19-210CT92 


CHECK CRANKSHAFT ALIGNMENT (TIR) 


Place crankshaft into an alignment jig and rotate 
crankshaft slowly. Use dial indicators (A) to measure 
maximum total indicated runout (TIR). If not according to 
specification replace crankshaft. 


SPECIFICATIONS 


Maximum TIR ... 2.2... ee ee eee 0.05 mm (0.002 in.) 


-UN-07SEP88 


M51761 


MX,2020A1,A28 -19-210CT92 


MEASURE CRANKSHAFT END PLAY 

1. Measure end play using dial indicator (A). 

2. Move crankshaft in and out. Record this 
measurement. Replace block or crankshaft if end play is 
not within specifications. 


SPECIFICATIONS 


Ende Play AR td le 0—0.30 mm (0—0.012 in.) 


CTM5 (200CT92) 20-20-17 


-UN-19MAR91 


M80264 


MX,2020A1,A29 -19-210CT92 


K Series Air Cooled Engine 
220596 
PN=78 


Cylinder Block, Valves and Internal Components/Inspect 


INSPECT OIL SEALS a 
, LAR y d 
NOTE: Pack lithium base grease in new or used seals. SE (" a 
a” z | A ` 
1. Remove flywheel. (See Group 10.) < > À 3 > 


2. Inspect oil seals (A and B) at flywheel end and PTO 
end for wear or damage. Replace if necessary. 


a 
UN-11MAR91 


3. Remove crankshaft. (See this group.) ' 


M80265 


4. Remove worn or damaged seals with a screwdriver. de me im 
Flywheel Side 


5. Install seals with lip to inside of engine using a 


bushing, bearing and seal driver set. A = 7 
Press in seal on flywheel side until flush with hub. P 
- 
Press in PTO side seal below crankcase cover flange = 
surface, to specification. A 4 < 
6. Install crankshaft. j À a 5 
7. Install flywheel. ‘ > e A e 
AE 
A 2 


SPECIFICATIONS 
PTO Side 


Seal Depth........ 2.0... 0... eee 4 mm (0.150 in.) 


MX,2020A1,A30_-19-210CT92 


INSPECT CYLINDER BLOCK 
1. Remove crankshaft. (See this group.) 
2. Clean and check block for cracks. 


3. Cracks not visible to the eye may be detected by 
coating the suspected area with a mixture of 25 percent 
kerosene and 75 percent light engine oil. 


4. Wipe area dry and immediately apply coating of zinc 
oxide dissolved in wood alcohol. If crack is present, 
coating becomes discolored at the defective area. 
Replace block if any cracks are found. 


MX,2020A1,A31_-19-210CT92 


CTM5 (200CT92) 20-20-18 K Series Air Cooled Engine 


220596 


PN=79 


Cylinder Block, Valves and Internal Components/Rebore Cylinder Block 


NOTE: A bare block is available for service. 


5. Measure cylinder bore parallel with crankshaft and j 
right angles to crankshaft at top and bottom of ring 


travel. 


-UN-23FEB89 


block or rebore cylinder. (See this group.) 


NOTE: If cylinder is rebored, oversize piston and rings 
must be installed. AD 


7. Install crankshaft. 


6. If cylinder bore exceeds wear limit, replace cylinder 


M51745 


CYLINDER BORE SPECIFICATIONS 
Standard Wear Limit 


FA130D 61.98—62.00 mm 62.07 mm 
(2.442—2.443 in.) (2.446 in.) 


FA210D 71.98—72.00 mm 72.06 mm 
(2.834—2.835 in.) (2.837 in.) 


-UN-11MAR91 


M80267 


MX,2020A1,A32 -19-210CT92 


REBORE CYLINDER BLOCK 


NOTE: The cylinder block can be rebored to use 0.25 or 
0.50 mm (0.010 or 0.020 in.) oversize pistons 
and rings. Have a reliable repair shop rebore the 
block to initial and final bore specifications. The 
repair shop must have proper equipment to 
handle cylinders made of high silicon content 
aluminum. 


MX,2020A1,A33 -19-210CT92 


CTM5 (200CT92) 20-20-19 K Series Air Cooled Engine 


220596 


PN=80 


Cylinder Block, Valves and Internal Components/Check Low Oil Level Sensor 


INSPECT AND REPLACE OIL SPLASHER 
1. Remove camshaft. (See this group.) 


2. Bend open locking tab (A). 


3. Remove cap screw (B). 
4. Remove oil splasher (C). 


5. Inspect splasher for wear or damage. Replace if 
necessary. 


6. Install splasher and cap screw. Tighten cap screw to 
specifications. 


7. Bend locking tab over cap screw. 


8. Install camshaft. 


TORQUE SPECIFICATIONS 


Cap Screws 
FAISOD eons thes aes yo a les aed do 12 N-m (106 lb-in.) 
CA O E REE igtoeat aac cvetn ueton himiaeth 19 N-m (168 lb-in.) 


-UN-11MAR91 


M80268 


MX,2020A1,A34 -19-210CT92 


CHECK LOW OIL LEVEL 
SENSOR—FA130D-ANOO 


1. Remove crankcase cover. (See this group.) 


2. Remove screws (A) and float cover (B). 


-UN-02SEP88 


TY15052 


3. Connect multimeter test leads to low oil sensor lead 
(A) and case (B). Set multimeter selector switch to Rx1 
ohm position. 


Slide float (C) to top of shaft. Multimeter should indicate 
infinite resistance. 


-UN-02SEP88 


TY 15053 


M98,2045A,A11_-19-210CT92 


CTM5 (200CT92) 20-20-20 K Series Air Cooled Engine 


220596 


PN=81 


Cylinder Block, Valves and Internal Components/Inspect and Replace Governor 


- 


4. Slowly slide float down shaft until needle of multimeter 
swings to 0 ohms. Lh 


Measure distance (A) with float at point where needle 
rapidly moves from infinite resistance to 0 ohms. 
Replace switch if not according to specification. 


-UN-02SEP88 


5. Install cover. 


SPECIFICATIONS y 


TY 15055 


Distance (A) . as la lord ds, y ot 9.5—15.5 mm (0.374—0.610 in.) P À 
M98,2045A,A12 -19-210CT92 


INSPECT AND REPLACE GOVERNOR 


IMPORTANT: Removal damages governor. If not 
damaged, do not remove. 


1. Remove crankcase cover. (See this group.) 


-UN-07SEP88 


2. Inspect governor. If necessary to replace, remove with 
screwdriver. 


3. If removed, press shaft (C) back into block until it 
protrudes 32.2—32.8 mm (1.267—1.291 in.). : 


M51762 


NOTE: Assemble sleeve and gear before installing 
assembly on shaft. 


4. Install sleeve (A) onto governor gear (B). 


5. Install governor assembly onto shaft. Push down on 
assembly until it snaps into place. 


MX,2020A1,A36_-19-210CT92 


CTM5 (200CT92) 20-20-21 K Series Air Cooled Engine 


220596 


PN=82 


Cylinder Block, Valves and Internal Components/Governor Adjustment 


INSPECT AND REPLACE GOVERNOR 
SHAFT 


NOTE: It is not necessary to remove governor shaft 
unless damaged. 


1. Remove crankcase cover. (See this group.) 


2. Inspect shaft (A). Replace if damaged. 


3. To replace shaft, loosen nut (E) on lever (D). 


4. Remove retaining pin (C), governor shaft and washer 
(B). 

A—Governor Shaft 
5. Install washer, shaft and retaining pin. Tighten nut. B—Washer 
C—Retaining Pin 
D—Governor Lever 


6. Install crankcase cover. E—Nut 


-UN-11MAR91 


M80269 


MX,2020A1,A37 -19-210CT92 


GOVERNOR 
ADJUSTMENT—FA130D-AS16/AS19 AND 
FA210D-AS20 

NOTE: Fuel tank is removed for photo clarity only. 
1. Move throttle control lever (A) to fast position. 

2. Loosen nut (C). 


3. Hold governor arm fully clockwise. 


4. Using a small pin, rotate shaft (B) clockwise as far as 
it will go. 


5. Tighten nut. 


-UN-17MAY91 


M80364 


MX,2020A1,A38_-19-210CT92 


CTM5 (200CT92) 20-20-22 K Series Air Cooled Engine 


220596 


PN=83 


Cylinder Block, Valves and Internal Components/Governor Adjustment 


GOVERNOR ADJUSTMENT—FA130D-AN0O 
AND FA210D-AS19-01/AS17/BS17/CS17 


1. Move throttle control lever (A) to fast position. 


2. Loosen nut (C). 


3. Hold governor arm fully clockwise. 


-UN-17MAY91 


4. Using a small pin, rotate shaft (B) clockwise as far as 
it will go. 


M80366 


5. Tighten nut. 


MX,2020A1,A39 -19-210CT92 


CTM5 (200CT92) 20-20-23 K Series Air Cooled Engine 


220596 


PN=84 


Cylinder Block, Valves and Internal Components/Governor Adjustment 


CTM5 (200CT92) 20-20-24 K Series Air Cooled Engine 


220596 


PN=85 


Group 25 
Ignition and Charging System 


REMOVE AND INSTALL ARMATURE WITH 
COIL 


1. Remove blower housing. (See Group 10.) 


2. Disconnect wiring lead (C). 


-UN-11MAR91 


3. Remove cap screws (A) and armature with coil (B). 


4. Loosely install armature with coil. 


M80270 


5. Connect wiring lead. A Lii a LA 


FA130D and FA210D-AS20 


6. Adjust armature air gap. (See this group.) 


7. Install blower housing. 


-UN-11MAR91 


M80297 


MX,2025A1,A1  -19-210CT92 


ADJUST ARMATURE AIR GAP 
1. Turn flywheel magnet away from armature. 


2. Insert feeler gauge blade (B), between flywheel and 


armature. E 
= 
3. Push armature against flywheel and tighten screws : k } . z 
> = = a i 
(A). r SP \ 
‘ , 5 A . IR 
4. Turn flywheel to remove gauge. A > | ` ke E 
z A ‘ i XxX o. y S 
AIR GAP SPECIFICATIONS FA130D and FA210D-AS20 
Feeler Gauge Blade 
FATS0D: sitios dido 0.50 mm (0.019 in.) 
A A ean Wi hee © ag Poo 0.30 mm (0.012 in.) x 
2 
x 
= 
2 
> 


M80298 


FA210D-AS19-01/AS17/BS17/CS17 
MX,2025A1,A2_-19-210CT92 


CTM5 (200CT92) 20-25-1 K Series Air Cooled Engine 


220596 


PN=86 


Ignition and Charging System/Replace lgnitor—FA130D and FA210D-AS20 


REPLACE IGNITOR—FA130D AND 
FA210D-AS20 


1. Disconnect wiring lead (A). 


2. Remove ignitor. 2 
= 
MI] NOTE: When installing ignitor, put wiring lead (B) under 3 
25 screw and washer. 
3. Install ignitor. 8 
> 
4. Connect wiring lead. 
MX,2025A1,A3  -19-210CT92 
CTM5 (200CT92) 20-25-2 K Series Air Cooled Engine 


220596 


PN=87 


Group 30 


Starting Systems—FA130D 


DISASSEMBLE RECOIL 
STARTER—FA130D-AS16/AS19 


1. Remove starter. 


2. Pull handle out about 30 cm (1 ft). Tie knot (A) to 
prevent rope from winding back onto reel. 


3. Pry knot (B) out of handle and untie. 

4. Remove handle from rope. 

5. While holding reel with thumb, untie knot (A). Slowly 
release reel tension. Do not let rope get wedged 


between reel and housing. 


CAUTION: Wear gloves and protective goggles 
for remaining steps. 


6. Remove cap screw (C) and ratchet cover. 


7. Remove pawl and springs. 


-UN-11MAR91 


M80272 


MX,2030A1,A1__-19-210CT92 


CAUTION: A loaded spring operates under 
great pressure. Make sure spring tension 
between reel and housing is released before 
removing reel. 


8. Turn the reel one half turn clockwise so no spring 
tension can be felt. 


9. Spring is stored in reel. Carefully remove while 
holding spring in underside of reel. 


10. Inspect starter for wear or damage. (See this group.) 


$ 


`~ 
n 


4 
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MX,2030A1,A2 _-19-210CT92 


CTM5 (200CT92) 20-30-1 


K Series Air Cooled Engine 
220596 


PN=88 


Starting Systems—FA130D/Recoil Starter—FA130D-AS16/AS19 


INSPECT RECOIL STARTER—FA130D-AS16/AS19 


a 
[aa 
<x 
5 
z 
3 
+ 
A 
S 
> 

A—Screw D—Reel G—Handle J—Spring 
B—Retainer E—Spring H—Clip K—Pawl 
C—Spring F—Housing I—Rope 
Inspect all parts for wear or damage. Replace as 
necessary. 
MX,2030A1,A3  -19-210CT92 
CTM5 (200CT92) 20-30-2 K Series Air Cooled Engine 


220596 


PN=89 


Starting Systems—FA130D/Recoil Starter—FA130D-AS16/AS19 


REPLACE SPRING 


CAUTION: Spring is wound under great tension A wd 
in reel or spring case. Do not let spring fly 
loose. Hold spring firmly in place while 
replacing. 


-UN-06DEC89 


1. Working from the center out, carefully unwind spring 
from reel. 


2. Hook outside loop (A) over peg (B) in reel. Wind 
spring into reel, working toward center. 


TY 15097 


MX,2030A1,A4  -19-210CT92 


ASSEMBLE RECOIL 
STARTER—FA130D-AS16/AS19 


1. Wind rope counterclockwise onto reel. 


2. Apply multipurpose grease to spring. 2 
= 

3. Install reel with spring in housing. Align inner tang (A) Z 
with catch (B). i 
4. Turn reel counterclockwise until you feel tang hook on X 
catch. 3 

MX,2030A1,A5  -19-210CT92 
CTM5 (200CT92) 20-30-3 K Series Air Cooled Engine 


220596 


PN=90 


Starting Systems—FA130D/Recoil Starter—FA130D-AN0OO 


5. Turn reel two turns counterclockwise to preload 
spring. 


6. While holding reel to keep it from unwinding, feed end 
of rope through hole. Tie knot (E) to hold rope. 


2 
7. Install handle and secure with knot (D). = 
8. Remove knot (E). i 
9. Install spring (B), spring and pawl (A) and ratchet x 
cover (C) with opening in cover over pawl. Check for > 
free movement of pawl. 
10. Pull rope to check for proper operation. A—Pawl 
B—Spring 
11. Install recoil starter on engine. C—Retainer 
D—Knot 
E—Knot 
MX,2030A1,A6  -19-210CT92 
DISASSEMBLE RECOIL 
STARTER—FA130D-ANO00 
1 Remove starter. 
2. Pull handle out about 30 cm (1 ft). Tie knot (A) to 8 
prevent rope from winding back onto reel. 3 
3. Pry knot (B) out of handle (C) and untie. 
4. Remove handle from rope. E 
> 
E 
5. While holding reel with thumb, untie knot (A). Slowly 
release reel tension. Do not let rope get wedged 
between reel and housing. 
MX,2030A1,A7  -19-210CT92 
CTM5 (200CT92) 20-30-4 K Series Air Cooled Engine 


220596 


PN=91 


Starting Systems—FA130D/Recoil Starter—FA130D-AN0OO 


CAUTION: Wear gloves and protective goggles 


for remaining steps. 


6. Remove cap screw (A) and cover (B). 


7. Remove spring (C) and pawl and spring (D). 


CAUTION: A loaded 


great pressure. Make sure spring tension 
between reel and housing is released before 


removing reel. 


spring operates under 


8. Turn the reel one half turn clockwise so no spring 


tension can be felt. 


A—Cap Screw 
9. Spring is stored in reel. Carefully remove while B—Rachet Cover 
holding spring in underside of reel. C—Spring 


D—Pawl and Spring 


10. Inspect starter for wear or damage. (See this group.) 


MX,2030A1,A8 


-UN-06DEC89 


TY15094 


-19-210CT92 


CTM5 (200CT92) 


20-30-5 K Series Air Cooled Engine 


220596 


PN=92 


Starting Systems—FA130D/Recoil Starter—FA130D-AN0OO 


INSPECT RECOIL STARTER—FA130D-ANOO 


A—Screw D—Reel G—Handle 
B—Retainer E—Spring H—Rope 
C—Spring F—Housing 


Inspect all parts for wear or damage. Replace as 
necessary. 


-UN-06APR91 


M80235 


I=Spring 
J—Pawl 


MX,2030A1,A9 -19-210CT92 


CTM5 (200CT92) 20-30-6 


K Series Air Cooled Engine 
220596 


PN=93 


Starting Systems—FA130D/Recoil Starter—FA130D-AN0OO 


REPLACE SPRING 


CAUTION: Spring is wound under great tension 
in reel or spring case. Do not let spring fly 
loose. Hold spring firmly in place while 
replacing. 


1. Working from the center out, carefully unwind spring 
from reel. 


2. Hook outside loop (A) over peg (B) in reel. Wind 
spring into reel, working toward center. 


-UN-06DEC89 


e 
TY15097 


MX,2030A1,A4 -19-210CT92 


ASSEMBLE RECOIL 
STARTER—FA130D-AN00 


1. Wind rope counterclockwise onto reel. 
2. Apply multipurpose grease to spring. 


3. Install reel (A) with spring in housing (B). Align spring 
hook (C) with slot (D). 


4. Turn reel counterclockwise until you feel spring hook 
on catch. 


A—Reel 
B—Housing 
C—Spring Hook 
D—Slot 


-UN-06DEC89 


TY15099 


MX,2030A1,A10_-19-210CT92 


5. Install pawl and spring (A). 
6. Install spring (B), cover (C) and cap screw (D). 


7. Turn reel two turns counterclockwise to preload 
spring. 


A—Pawl and Spring 
B—Spring 
C—Rachet Cover 
D—Cap Screw 


CTM5 (200CT92) 20-30-7 
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UN-06DEC89 


TY15100 


MX,2030A1,A11_-19-210CT92 


K Series Air Cooled Engine 
220596 


PN=94 


Starting Systems—FA130D/Recoil Starter—FA130D-AN0OO 


8. While holding reel to keep it from unwinding, feed end 
of rope through hole. Tie knot (A) to hold rope. 


9. Install handle (C) and secure with knot (B). 


10. Remove knot (A). 


-UN-06DEC89 


MI] 11. Pull rope to check for proper operation. 
30 


e] 12. Install recoil starter on engine. 


TY 15092 


MX,2030A1,A12_-19-210CT92 


CTM5 (200CT92) 20-30-8 K Series Air Cooled Engine 


220596 


PN=95 


Group 31 
Starting Systems—FA210D 


DISASSEMBLE RECOIL STARTER 


1. Remove starter. 


2. Pull handle out about 30 cm (1 ft). Tie knot (A) to 
prevent rope from winding back onto reel. 


UN-11MAR91 


3. Pry knot (B) out of handle and untie. 


4. Remove handle from rope. 


M80272 


5. While holding reel with thumb, untie knot (A). Slowly 
release reel tension. Do not let rope get wedged FA210D-AS20 
between reel and housing. 


CAUTION: Wear gloves and protective goggles 
for remaining steps. 


6. Remove screw (C) and ratchet cover. 


7. Remove pawl and springs. 


-UN-11MAR91 


M80300 


FA210D-AS19-01/AS17/BS17/CS17 
MX,2031A1,A1_ -19-210CT92 


CAUTION: A loaded spring operates under 
great pressure. Make sure spring tension 
between reel and housing is released before 
removing reel. 


8. Turn the reel one half turn clockwise so no spring 
tension can be felt. 


-UN-11MAR91 


9. FA210D-AS20 and AS19-01: Spring is stored in reel. 
Carefully remove reel while holding spring in underside 
of reel. 


M80273 


-UN-31AUG88 


M51551 


FA210D-AS19-01 


MX,2031A1,A2 _-19-210CT92 


CTM5 (200CT92) 20-31 -1 K Series Air Cooled Engine 


220596 


PN=96 


Starting Systems—FA210D/Recoil Starter 


FA210D-AS17/BS17/CS17: 
Spring is stored in spring case (A) in reel. Lift reel 
straight up so spring case remains seated in reel. 


—Carefully unhook spring tang (B) from catch. A R O 


US) j E 
—Remove spring case from reel. SN A : 
+ z 
> ma > 
10. Inspect starter for wear or damage. (See this group.) Gu 


M80301 


MX,2031A1,A3__-19-210CT92 


INSPECT RECOIL STARTER 


-UN-19MAR91 


M80274 


A—Screw D—Reel G—Handle J—Spring 
B—Retainer E—Spring H—Clip K—Pawl 
C—Spring F—Housing I—Rope 

FA210D-AS20 


MX,2031A1,A4 _-19-210CT92 


CTM5 (200CT92) 20-31-2 K Series Air Cooled Engine 


220596 


PN=97 


Starting Systems—FA210D/Recoil Starter 


-UN-19MAR91 


M80302 


A—Screw D—Reel G—Handle J—Spring 
B—Retainer E—Spring H—Clip K—Pawl 
C—Spring F—Housing I—Rope L—Spring Case* 


FA210D-AS19-01/AS17/BS17/CS17 


Inspect all parts for wear or damage. Replace as 
necessary. 


*FA210D—AS17, BS17, CS17 only. 


MX,2031A1,A4A_-19-210CT92 


CTM5 (200CT92) 20-31-3 K Series Air Cooled Engine 


220596 


PN=98 


Starting Systems—FA210D/Recoil Starter 


REPLACE SPRING ‘ 


CAUTION: Spring is wound under great tension 
in reel or spring case. Do not let spring fly 
loose. Hold spring firmly in place while 
replacing. 


MI) 1. Working from the center out, carefully unwind spring 
| from spring case or reel. 


2. Hook outside spring tang in reel or case. Wind spring 
into reel or spring case, working toward center. 


-UN-11FEB91 


M80195 


FA210D-AS20 and AS19-01 


-UN-O9JAN91 


M54497 


FA210D-AS17/BS17/CS17 


MX,2031A1,A5 -19-210CT92 


ASSEMBLE RECOIL STARTER 
1. Wind rope counterclockwise onto reel. 
2. Apply multipurpose grease to spring. 


3. FA210D-AS20 and AS19-01: Install reel with spring in 
housing. Align inner tang (A) with catch (B). 


CTM5 (200CT92) 20-31 -4 


-UN-11MAR91 


M80275 


-UN-11MAR91 


M80303 


FA210D-AS19-01 


MX,2031A1,A6  -19-210CT92 
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Starting Systems—FA210D/Recoil Starter 


FA210D-AS17/BS17/CS17: 


Place spring case (A) into reel with spring tang into (A) 
catch (B). \ “i =. 
A . 
—Install reel with spring case into housing, aligning inner C y PA 
tang (C) with catch (D). S =) i Y F 2 
> / = 

4. Turn reel counterclockwise until you feel tang hook on ine 5 
catch. (8) 

A—Spring Case C—lInner Tang 3 

B—Reel Catch D—Housing Catch 2 


MX,2031A1,A7_ -19-210CT92 


5. Place rope in notch (F), if equipped. Turn reel two 
turns counterclockwise to preload spring. 


6. While holding reel to keep it from unwinding, feed end 
of rope through hole. Tie knot (E) to hold rope. 


7. Install handle and secure with knot (D). 


UN-11MAR91 


8. Remove knot (E). 


9. Install spring (B), spring and pawl (A) and ratchet 
cover (C) with opening in cover over pawl. Check for 
free movement of pawl. FA210D-AS20 


M80276 


10. Pull rope to check for proper operation. 
11. Install recoil starter on engine. 


A—Pawl 


B—Spring Va no if Es 

C—Retainer A = 

D—Knot > z 

E—Knot qu A > 
F—Notch NS 

wo 

E 

E 

> 

FA210D-AS19-01/AS17/BS17/CS17 
MX,2031A1,A8  -19-210CT92 
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Starting Systems—FA210D/Recoil Starter 


CTM5 (200CT92) 20-31-6 K Series Air Cooled Engine 
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Group 00 
Engine Application and Repair Specifications 


ENGINE APPLICATIONS CHART 


Refer to the engine application chart to identify 
product-model/engine type-model relationship. 


Machine Engine Model No. 


RX69RIQINOMOWEBT- cnc ls il ds Als AA Ad FA210V-AS00 


MX,2100A1,A1__-19-210CT92 
0 
FA210V REPAIR SPECIFICATIONS i 


GROUP 10—BLOWER HOUSING AND FLYWHEEL 


Item Specification 
Flywheel Nut Torque ..... ganase a O O EDE E ee 60 N-m (44 Ib-ft) 
Flywheel Screen Gap .... 2... anaa aa ee 1—3 mm (0.039—0.118 in.) 


GROUP 15—CYLINDER HEAD 


Cylinder Head 


Maximum Cylinder Head Warp .... 2.2... ee 0.40 mm (0.015 in.) 
Cap Screw Torque In Sequence 
Initial True co gods Fo AS ee we ce Sods A A AAA HR ds ae ee A 10 N-m (89 lb-ft) 
Final Torque oco vk sere ee ee Eee a eM A A ee we a eb are 21 N-m (186 lb-ft) 
Spark: Plug TOrquer tica a A bas Be es A ae ee be ae, ea 24 N-m (212 Ib-in.) 


GROUP 20—CYLINDER BLOCK, VALVES AND INTERNAL COMPONENTS 


Valve Clearance (cold) 


Ma a o o e dea Oe a 0.12—0.18 mm (0.005—0.007 in.) 
Exhausts. aut lr Aaa e ld 0.12—0.34 mm (0.005—0.013 in.) 
Valves and Springs 
Minimum Spring Free Length ...........o.o.o ooo... 23.50 mm (0.930 in.) 
Maximum Valve Guide I.D. 
MaK voi is a ds a ei 6.117 mm (0.248 in.) 
ExXMaUS bosta aa a aa anio 6.095 mm (0.240 in.) 
Valve Stem Diameter (max.) 
IDAKE iia io lee AA AAA AAA 5.960 mm (.2346 in.) 
EXNausSt o iii a e a ld 6.095 mm (.240 in.) 
Maximum Valve Stem Bend........... 0.000 ee 0.03 mm (0.001 in.) 
Valve Seat and Face Angle ......... 0... ee 45° 
Valve: Seating: Width: 24.¢45.8 ee od aaa de aa ds $end 1.30 mm (0.050 in.) 
Valve Madi ci a e at iS 0.60 mm (0.020 in.) 
Valve (Narrowing Angle: sis: eee aoe ta aa A aa add Ge 30° 
Continued on next page MX,2100A1,A2__-19-210CT92 
CTM5 (200CT92) 21-00-1 K Series Air Cooled Engine 
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Engine Application and Repair Specifications/Repair Specifications 


GROUP 20—CYLINDER BLOCK, VALVES AND INTERNAL COMPONENTS—CONTINUED 
Item Specification 


Crankcase Cover 


Oil CAPACI o A e ee tah Colts a Aen, See A Ponts de Po de etek tes 0.6 L (1.27 pt) 
Cap Screw: Torque: e 2 otra ler a DAG PAG eee ote tae ete he de 21 N-m (186 lb-in.) 
Camshaft 
Minimum End Journals O.D. . 2... 0.2. ee 12.94 mm (0.509 in.) 
Minimum Lobe Height 
Intake Vai rad its 26.45 mm (1.041 in.) 
EXNaust. ra ets ada eh eee ee eee E rs 26.35 mm (1.037 in.) 
Maximum: Bearing: LD sr poe ace bee ee A a a ee ds 13.05 mm (0.514 in.) 
Piston 
Maximum Ring Groove Clearance 
TOP RING) o eee onal set ay ane dale eke dae Gees Bae a Ee Gin Bae aed Gein SG Ge a ee eee a Not Measured 
SECONALRIMO! Lita at a ata dak ed 0.13 mm (0.005 in.) 
QIERINOS 23 a o a e aia o 0.17 mm (0.007 in.) 
Minimum: Ring End Gap 4.4 scene aoe eee a ai 0.178 mm (0.007 in.) 
Maximum Ring End Gap 
Compression: RINGS: + tre hoe one aa oe ee ee tiene aaa £48 1.00 mm (0.039 in.) 
Oil Ring. Side; Ralls cio ca we oe Bea aa eee eee EA 1.40 mm (0.055 in.) 
Minimum) PIN OD cuida ae e ed aie, a ee 14.98 mm (0.590 in.) 
Maximum Pin Bore LD; zi gyarr E ERE K E E ee 15.04 mm (0.593 in.) 
Maximum Piston-to-Piston Pin Clearance ............ 0000 cee eee 0.06 mm (0.003 in.) 
Piston O: Dis ct da fet erected in Ries athe aes dems Aceh te ken Sia cane E 71.86—71.89 mm (2.829—2.836 in.) 
Cylinder-to-Bore Clearance (std.) ...........o.o.o ooo coo oooo.. 0.087—0.137 mm (0.0034—0.0054 in.) 
(MA) a o A E A io et 0.163 mm (.0064 in.) 
Connecting Rod 
Maximum Crankshaft Bearing I.D. .........o.o.o.oo.o.ooo ooo... 27.06 mm (1.065 in.) 
Maximum Piston Pin Bearing I.D. ............o.o.o.occoooooer ee 15.04 mm (0.592 in.) 
Maximum Connecting Rod-to-Piston Pin Clearance ..........o.o.ooooo moco... 0.06 mm (0.003 in.) 
Maximum Connecting Rod-to-Crankpin Clearance ........o.o.o.o.ococoooo eee ee eee 0.12 mm (0.005 in.) 
End-Cap Screw Torque coa ete oe ew aa SR eee ME ae ee eae aad 19 N-m (168 Ib-in.) 
Crankshaft 
Minimum PTO Side Journal O.D. .... 20.2.0... 00 ee 25.37 mm (0.999 in.) 
Minimum Flywheel Side Journal O.D. aaan naaa aeaa ee 24.96 mm (0.983 in.) 
Minimum Connecting Rod Journal O.D. .........20 020 ee 26.95 mm (1.061 in.) 
Maximum A TN 0.05 mm (0.002 in.) 
End Rayo kas in Een ro do delo ia a 0—0.30 mm (0—0.012 in.) 
Plain Bearings 
Grankcase Bealing).:.2 cen amara rada oa a 25.10 mm (0.988 in.) 
Crankcase Cover Bearing .........o.o.o..ooo oo 24.50 mm (0.965 in.) 


Continued on next page MX,2100A1,A3  -19-210CT92 
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Engine Application and Repair Specifications/Repair Specifications 


GROUP 20—CYLINDER BLOCK, VALVES AND INTERNAL COMPONENTS—CONTINUED 
Item Specification 
Cylinder Bore 
Standard Cylinder Bore I.D. . 2... 0.2.0.2... ee 71.98—72.00 mm (2.834—2.835 in.) 
Maximum Cylinder Bore LD. 2. ..... 0.000 ee 72.06 mm (2.837 in.) 


GROUP 25—IGNITION AND CHARGING SYSTEM 


Ignition: Coil-AlreGaps str cde eae ee bee a Be tee e AAA 0.30 mm (0.012 in.) 


See Ignition Tests in this Group. 


MX,2000A1,A6__-19-210CT92 po 
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Engine Application and Repair Specifications/Repair Specifications 


CTM5 (200CT92) 21-00-4 K Series Air Cooled Engine 
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Group 05 
Fuel and Air Systems 


SERVICE PARTS KITS 


The following kits are available through your parts 
catalog: 


Carburetor Gasket Kit 
Main Jet High Altitude Kit 


Complete Carburetor 


MX,3005A1,A1_ -19-210CT92 


REMOVE AND INSTALL CARBURETOR 
1. Remove air cleaner assembly. 


2. Remove cap screws and washers (B) and duct and 
gasket (A). 


3. Separate carburetor from heat shield (C). Remove 
carburetor. 


4. Disconnect choke linkage (E) and throttle linkage (D). 
5. Remove heat shield (C) and gaskets. 


6. Make repairs as necessary. (See procedure in this 
group.) 


7. Install gaskets and heat shield. 
8. Connect linkage. 


9. Install carburetor, gaskets and duct. Tighten cap 
screws. 


10. Install air cleaner assembly. 


A—Duct and Gasket 

B—Cap Screws and Washers 
C—Heat Shield 

D—Throttle Linkage 
E—Choke Linkage 


~ 


um j 
La he 
l, 


-UN-11MAR91 


M80306 


-UN-11MAR91 


M80307 


MX,2105A1,A1 -19-210CT92 
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Fuel and Air Systems/Carburetor 


DISASSEMBLE, CLEAN, INSPECT AND 
ASSEMBLE CARBURETOR 


IMPORTANT: To remove float, use a long nosed 
pliers on end of pin. Do not strike 
opposite end of pin. Damage to pin 
holder may result. 


Do not clean holes or passages with 
small drill bits or wire. 


1. Soak carburetor body and all parts, except gaskets, 
float and plastic rings, in carburetor cleaning solvent for 
1/2 hour maximum. 


2. Spray all passages with a carburetor cleaning spray to 
verify that all internal passages are open. 


IMPORTANT: Rinse carburetor body in warm water to 
neutralize corrosive action of cleaner 
on aluminum. 


3. Rinse carburetor with warm water and dry with 
compressed air. Do not use rags or paper to dry parts: 
lint may plug holes or passages. 


4. Inspect all parts for wear or damage, replace as 
necessary. 


NOTE: Main jet high altitude kits are available. 


Float is plastic. The float cannot be adjusted. 
Replace if necessary. 


A—Seal 
B—Throttle Valve 
C—Throttle Shaft 
D—Choke Valve 
E—Pilot Jet 
F—Choke Shaft 
G—Ring 
H—Spring 
I—Ring 
J—Spring 
K—Screw 
L—Spring 
M—lIdle Screw 
N—Carburetor Body 
O—Needle Valve 
P—Main Nozzle 
Q—Float Pin 
R—Drain Screw 
S—Spring 
T—Plug 
U—Washer 
V—Float Chamber 
W—Gasket 
X—Float 

Y—Main Jet 


CTM5 (200CT92) 21-05-2 


-UN-19MAR91 


M80308 
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Fuel and Air Systems/Service 


REMOVE AND INSTALL INTAKE MANIFOLD 
1. Remove carburetor. (See this group.) 
2. Remove cap screws (A). 


3. Separate manifold from spacer (B). Remove intake 
manifold, spacer and gaskets. 


-UN-11MAR91 


4. Inspect parts for cracks or damage. Replace as 
necessary. 


M80309 


5. Install new gaskets, spacer and manifold. 


6. Install carburetor. 


MX,2105A1,A3__-19-210CT92 


SERVICE PRIMARY BREATHER 
NOTE: The tappet chamber cover is an oil breather. 


1. Remove carburetor. (See this group.) 


2 
2. Remove tappet chamber cover/breather and gasket j 2 
(A). i p ż 
3. Clean cover/breather and tube. Inspect for cracks or © n J Í : ~ 
damage. Replace if necessary. ¿ A S J 3 
= BAD i va j A > 

4. Install new gasket and cover/breather. 

5. Install carburetor. 
MX,2105A1,A4  -19-210CT92 

CTM5 (200CT92) 21-05-3 K Series Air Cooled Engine 
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Fuel and Air Systems/Service 


SERVICE SECONDARY BREATHER 
1. Remove flywheel. (See Group 10.) 
2. Remove breather assembly (A). 


3. Remove plate (D). 


-UN-11MAR91 


4. Inspect cover (B), plate and gasket (C) for wear or 
damage. Replace parts if necessary. 


M80311 


5. Check that drainback holes (E, F and G) are open. 


6. Install plate. 


7. Install breather assembly. 


8. Install flywheel. 


A—Oil Breather Assembly } > 
B—Cover 
C—Gasket fy 


D—Plate o A 
E—Small Drainback Hole (c) 


F—Secondary Chamber-to-Primary Chamber e 
G—Large Drainback Hole 


-UN-11MAR91 
-UN-11MAR91 


M80312 
M80313 


MX,2105A1,A5 -19-210CT92 
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Fuel and Air Systems/Service 


SERVICE AIR CLEANER 


NOTE: Replace elements yearly or every 25 hours as 
required. 


1. Remove and disassemble air cleaner. 


IMPORTANT: Do not clean elements with solvent or 
compressed air. 


2. Wash foam element (A) in detergent and water. Dry 
element. 


3. Put 12—15 drops of engine oil on foam element (A). 


Squeeze out excess oil. A—Foam Element 
B—Paper Element 

4. Replace paper element (B) if: C—Body 

—Element is oily, dirty, bent, torn, ae 


crushed, or obstructed in any way. 
—Gasket is deformed or damaged in any way. 
—Engine performance is poor. 


5. Inspect body (C), gasket (D), and base (E) for 
damage. Replace if necessary. 


IMPORTANT: Any time air cleaner base is removed, 
check for free choke operation during 
reassembly. 


6. Assemble and install air cleaner. 


MX,2105A1,A6 


-UN-11MAR91 
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Fuel and Air Systems/Service 


CTM5 (200CT92) 21-05-6 K Series Air Cooled Engine 
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Group 10 
Blower Housing and Flywheel 


REMOVE AND INSTALL BLOWER HOUSING 
1. Remove recoil starter. 
2. Remove air cleaner assembly. 


3. Remove dipstick tube (A). 


-UN-11MAR91 


4. Remove nut and washer (B), starter cup/screen 
assembly (C) and spacer(s). 


M80315 


5. Remove blower housing (D). 


6. Install blower housing. 


A—Dipstick Tube 
7. Install spacer(s) and starter cup/screen assembly. B—Nut and Washer 
C—Starter Cup/Screen 
D—Blower Housing 


8. Adjust flywheel screen. (See this group.) 
NOTE: Install washer with concave side toward flywheel. 


9. Install washer and nut. Tighten nut to 60 N-m (44 
lb-ft). 


10. Install dipstick tube. 
11. Install air cleaner assembly. 


12. Install recoil starter. 


MX,2110A1,A1__-19-210CT92 


FLYWHEEL SCREEN ADJUSTMENT 


Adjust gap (C) between the blades under screen (A) and 
blower housing (B) to specifications using spacers. 


SPECIFICATIONS 


Gao Settle ACA 1—3 mm (0.039—0.118 in.) 


-UN-29AUG88 


M38037 


MX,2110A1,A2 _-19-210CT92 
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Blower Housing and Flywheel/Remove and Install 


REMOVE AND INSTALL FLYWHEEL 
1. Remove blower housing. (See this group.) 
2. Remove flywheel using a two-jaw puller. 


3. Install flywheel. 


-UN-11MAR91 


4. Install blower housing. 


MX,2110A1,A3  -19-210CT92 
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Group 15 
Cylinder Head 


OTHER MATERIAL 


Number Name Use 
SCOTCH-BRITE® Abrasive Clean cylinder head 
Sheets/Pads 


SCOTCH-BRITE is a trade mark of the 3M Company. 


MX,5015A1,A1__-19-210CT92 
REMOVE AND INSTALL CYLINDER HEAD BO 


1. Remove blower housing. (See Group 10.) 


2. Remove cylinder head cover. 


3. Remove spark plug. 


-UN-31AUG88 


4. Remove cylinder head and gasket. 


5. Make repairs as necessary. (See procedures in this 
group.) 


M51537 


IMPORTANT: Gasket surfaces are coated with 
sealant. Do not damage surfaces or 
gasket during installation. 

6. Install cylinder head with new gasket. 


7. Install cylinder head cover and cap screws. Tighten 
finger tight. 


8. Tighten cap screws in sequence shown. Tighten to 
initial torque specifications. 


9. Continue in sequence, 4 N-m (35 lb-in.) at a time, 
until final torque is as specified. 


10. Install spark plug and tighten to specification. 


11. Install blower housing. 
TORQUE SPECIFICATIONS 


Cylinder Head Cap Screws 


Initial Torque .............<.ooooooooo.s 10 N-m (89 Ib-in.) 
Final Torgus teaa ta irte dede oe 21 N-m (186 Ib-in.) 
Spark Plug... 2... 2... ee eee 24 N-m (212 Ib-in.) 


MX,2115A1,A1__-19-210CT92 


CTM5 (200CT92) 21-15-1 K Series Air Cooled Engine 


220596 
PN=114 


Cylinder Head/Cylinder Head 


INSPECT CYLINDER HEAD 


1. Remove carbon deposits from combustion chamber 
and gasket surface using SCOTCH-BRITE abrasive pads 
or an equivalent. 


= 


2. Clean head with solvent. 
3. Inspect for cracks or broken cooling fins. 


4. Inspect gasket surface for burrs and nicks. 


5. Inspect head gasket for burns and traces of gas 
leakage. Replace if necessary. 


6. Put cylinder head on a surface plate. Check for 
distortion at several points around the head using a 
feeler gauge. Replace head if distortion is more than 


-UN-11MAR91 


M80292 


specifications. 
SPECIFICATIONS 
Cylinder Head Distortion (Max) ............. 0.40 mm (0.015 in.) 
MX,2115A1,A2  -19-210CT92 
CTM5 (200CT92) 21-15-2 K Series Air Cooled Engine 
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Group 20 
Cylinder Block, Valves and Internal Components 


OTHER MATERIAL 


Number Name Use 
Valve Guide Cleaner Clean valve guides. 
Prussion Blue Compound Check valve seat contact. 
Lithium Base Grease Pack oil seals. 
Zinc Oxide/Wood Alcohol Check block for cracks. 


MX,2020A1,A1_ -19-210CT92 
SERVICE PARTS KITS Do 


The following kits are available through your parts 
catalogue. 


Oversized Piston Ring Kit 
Oversized Pistons 
Cylinder Block 

Overhaul Gasket Kit 


Short Block Kit 


MX,2020A1,A2 _-19-210CT92 
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Cylinder Block, Valves and Internal Components/Remove and Install Valves and Springs 


REMOVE AND INSTALL VALVES AND 
SPRINGS 


1. Remove carburetor. (See Group 05.) 


2. Remove cylinder head. (See Group 15.) 2 
> 
3. Remove tappet chamber cover/breather and gasket. 3 
IMPORTANT: Mark and keep springs and valves ` 
together. 3 
> 
4. Compress valve spring (D) with a spring compressor 
(A) and move spring retainer (C) so larger hole is around 
valve stem. A—Spring Compressor 
B—Drainback Hole 
5. Remove compressor, valves, spring and retainers. C—Spring Retainer 
D—Valve Spring 
6. Inspect and analyze valves. (See Section 100, Group 
05.) 
7. Inspect springs, valve guides and seats. (See this 
group.) 
8. Check valve-to-tappet clearance. (See this group.) 
9. Check that drainback hole (B) is open. 
10. Align valve springs and retainers in tappet chamber. 
11. Coat valve stems with oil and install in cylinder 
block. 
12. Compress each spring and position retainer so 
smaller hole is around valve stem. 
13. Install tappet chamber cover/breather and new 
gasket. 
14. Install cylinder head. 
15. Install carburetor. 
MX,2120A1,A1  -19-210CT92 
CTM5 (200CT92) 21-20-2 K Series Air Cooled Engine 
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Cylinder Block, Valves and Internal Components/Recondition Valve Seats 


INSPECT VALVE SPRINGS 


Inspect valve springs. Replace springs if damaged or if 
free length is less than specification. 


SPECIFICATION (MIN) 


Valve Spring Free Length ................ 


MX,2120A1,A2 -19-210CT92 
INSPECT VALVE GUIDES J “Y 


-UN-31AUG88 


M50036 


` © f 

Clean inside of valve guides with valve guide cleaner. E 
Measure inside diameter of valve guides. Replace a ; - z 
cylinder block if inside diameter is greater than a l E 
specifications. bb VS 2 

N hag 5 

SPECIFICATIONS (MAX) I.D. a E 

Intake Valves ee a eaa I a E eee 6.10 mm (0.240 in.) i ) La , | x 
Exhaust Valve .. 0.0.00... 0c cee eee 6.13 mm (0.242 in.) oh .@ E 


MX,2120A1,A3  -19-210CT92 


RECONDITION VALVE SEATS 


1. Inspect valve seats for damage. If seats are loose, 
warped or distorted beyond reconditioning, replace 
cylinder head. Pitted or worn seats can be refaced using 


a seat cutter. 8 
<x 

2. To recondition valve seat, cut at 45° angle (B) to z 

clean up seat. Cut narrowing angle (E) at 30”. Finish cut 

at 45” (B) to establish seating surface width (A). N 

3. Cut valve seating surface (A) as close as possible to 2 

specifications. 

4. Lap valves to seats after refacing. (See Section 100, 

Group 05.) 

SPECIFICATIONS 

A—Valve Seating Surface ................ 1.30 mm (0.050 in.) i 

B—Valve Seat Angle ........... 0... cee eee eee 45° 3S 

C—Valve Face Angle ......... 00.000 c eee eee eee 45° 5 

D—Valve Margin..................0000, 0.60 mm (0.020 in.) 

E—Valve Narrowing Angle ..........-..00 002: e eee eee 30° 


M9552 


MX,2120A1,A4__-19-210CT92 
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Cylinder Block, Valves and Internal Components/Check Valve-To-Tappet Clearance 


5. Center valve seat on the valve face: 
—(A) shows correct position. fen 
—(B) shows incorrect. 


6. Check seat for good contact using Prussian Blue 
Compound. 


MX,3015A1,A9 
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-19-210CT92 


CHECK VALVE-TO-TAPPET CLEARANCE 


NOTE: Valve grinding changes the valve-to-tappet 
clearance. Check clearance when engine is cold. 


1. Install valves in cylinder block. 
2. Turn crankshaft until intake valve (A) is at its highest 
position. Check clearance between valve (B) and tappet 


(C), with feeler gauge (D) and compare to specifications. 


3. Grind end of valve stem to obtain proper clearance. 


VALVE CLEARANCE SPECIFICATIONS 


A—lIntake Valve 


-UN-11MAR91 


M80248 


Exhaust Valve .............. 0.12—0.34 mm (0.005—0.013 in.) B—Exhaust Valve 
Intake Valve ................ 0.12—0.18 mm (0.005—0.007 in.) C—Tappet 
D—Feeler Gauge 
MX,2120A1,A5_ -19-210CT92 
CTM5 (200CT92) 21-20-4 K Series Air Cooled Engine 
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Cylinder Block, Valves and Internal Components/Camshatft 


REMOVE AND INSTALL CRANKCASE 
COVER 


NOTE: Approximate crankcase oil capacity is 0.6 L (1.27 
pt). 


1. Drain crankcase. 
2. Remove crankcase cover and gasket. 


3. Clean crankcase and crankcase cover gasket 
surfaces. 


NOTE: Do not force cover. Gears must mesh for proper 
positioning. 


4. Install gasket and cover. Tighten cap screws using the 
sequence shown. 


TORQUE SPECIFICATIONS 


Mounting Cap Screws .........-.-2-0-0000- 21 N-m (186 Ib-in.) 
Oil. Drain: PIU: ser p uae sd ESE x 14 Nem (121 Ib-in.) 


-UN-19MAR91 


M80294 
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REMOVE AND INSTALL CAMSHAFT 
1. Remove crankcase cover. (See this group.) 


IMPORTANT: Align timing marks to prevent damage 
to tappets when removing camshaft. 


2. Remove washer (A). 

3. Rotate crankshaft until timing marks (B) align. 

4. Remove camshaft (C). 

5. Inspect camshaft. (See this group.) 

6. Apply clean engine oil to camshaft lobes and journals. 
7. Align timing marks and install camshaft. 

NOTE: Install washer with beveled ID, toward crankshaft. 
8. Install washer. 


9. Install crankcase cover. 


CTM5 (200CT92) 21-20-5 


-UN-11MAR91 


M80318 


MX,2120A1,A7  -19-210CT92 


K Series Air Cooled Engine 
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PN=120 


Cylinder Block, Valves and Internal Components/Camshatft 


INSPECT CAMSHAFT 


Inspect camshaft for worn or broken teeth. 


= 5 
NOTE: Camshaft and tappets are a matched set. & 
Replace both camshaft and tappets if necessary. f — 2 
= Z 
Measure PTO side journal (A), flywheel side journal (B), E ż 
and lobes (C). Replace camshaft and tappets if less than = 
specifications. = 
SPECIFICATIONS (MIN) E 
PTO Side Flywheel Side Cam Lobes 
Journal Journal 
12.94 mm 12.94 mm Intake: 
(0.509 in.) (0.509 in.) 26.45 mm 
(1.041 in.) 
Exhaust: 
26.35 mm 
(1.037 in.) 
MX,2120A1,A8  -19-210CT92 
INSPECT CAMSHAFT PLAIN BEARINGS 
1. Remove camshaft. (See this group.) 
2. Measure camshaft bearings in cylinder block and 
crankcase cover. Replace block or cover if diameter is 2 
greater than specification. = 
2 
> 
3. Install camshaft. 
SPECIFICATIONS (MAX) 8 
> 
Cylinder Block Crankcase Cover Cylinder Block 
Bearing Bearing 
13.05 mm 13.05 mm G g 
(0.514 in.) (0.514 in.) - 
> 
Ñ j y 
/ Z 
D : 
e > Š 
` A 5 
A Í 2 
Ñ -. 
EERS | Z 
Crankcase Cover 
MX,2120A1,A9  -19-210CT92 


CTM5 (200CT92) 21-20-6 K Series Air Cooled Engine 
220596 
PN=121 


Cylinder Block, Valves and Internal Components/Remove, Inspect and Install Tappets 


INSPECT AUTOMATIC COMPRESSION 
RELEASE (A.C.R.) 


1. Remove camshaft. (See this group.) 


2. Inspect automatic compression release (A.C.R.) for 
damage. 


-UN-31AUG88 


3. Inspect spring (A). Replace if worn or damaged. 


4. Move weight(s) (B) by hand to check for proper 
operation. 


M51489 


5. Check that tab (C) sits slightly above cam lob when 
weight is released. Tab should drop below cam when 
weight is operated. 


6. Replace A.C.R. if it does not operate properly. 


7. Install camshaft. 


MX,2120A1,A10 -19-210CT92 


REMOVE, INSPECT AND INSTALL TAPPETS 
1. Remove camshaft. (See this group.) 


NOTE: Mark tappets so they can be installed in their 
original bores during assembly. 


-UN-11MAR91 


2. Remove tappets (A). 


3. Inspect tappets for wear or damage. Replace if 
necessary. 


M80322 


4. Apply clean engine oil to tappets and bores. 
5. Install tappets in original bores. 


6. Install camshaft. 


MX,2120A1,A11_-19-210CT92 


CTM5 (200CT92) 21-20-7 K Series Air Cooled Engine 
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Cylinder Block, Valves and Internal Components/Piston and Connecting Rod 


REMOVE AND INSTALL PISTON AND 
CONNECTING ROD 


1. Remove cylinder head. (See Group 15.) 
2. Remove camshaft. (See this group.) 


3. Remove carbon and varnish from top of cylinder bore 
with a ridge reamer. 


4. Bend open locking tabs (B). 


01 5. Remove cap screws, lock plate (C), and connecting 
rod cap (A). 


6. Push piston and connecting rod from cylinder bore. 


7. Make repairs as necessary. (See procedures in this 
group.) 


MX,2120A1,A12 


-UN-11MAR91 
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-19-210CT92 


CTM5 (200CT92) 21-20-8 K Series Air Cooled Engine 
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PN=123 


Cylinder Block, Valves and Internal Components/Piston and Connecting Rod 


8. Deglaze cylinder bore. (See Section 100, Group 15.) 


9. Align piston assembly to cylinder bore with piston ring 


end gaps as shown. 


10. Apply a light film of oil to piston and rings. Compress 
rings with a ring compressor. 


-UN-19MAR91 


11. Apply a light film of oil to cylinder bore, connecting 
rod bearing surface and cap screws. 


M80324 


12. Install piston assembly in cylinder bore with notch on 
piston head facing flywheel side. 


13. Install connecting rod cap and lock plate. Tighten A—First Ring End Gap 

cap screws to specifications. B—Second Ring End Gap 

C—Oil Ring End Gap 

D—Flywheel Side 

E—45° Angle 

F—Notch 

15. Install camshaft. G—Upper Side Rail End Gap 
H—Lower Side Rail End Gap 


14. Bend locking tabs over cap screws. 


16. Install cylinder head. 
TORQUE SPECIFICATIONS 


Connecting Rod Cap Screws ...........-.-. 19 N-m (168 Ib-in.) 


MX,2120A1,A13_-19-210CT92 


DISASSEMBLE, INSPECT AND ASSEMBLE 
PISTON AND CONNECTING ROD 


1. Remove circlip, piston pin (B) and connecting rod (A). Q A 


2. Inspect all parts for wear or damage. Replace as | 2 
necessary. (See procedures in this group.) 3 - = 
> Zz 
z f / Y > 
3. Apply a light film of oil to piston pin and connecting "= \ 
rod bearing. O P 
A , 8 
š 
MX,2120A1,A14 -19-210CT92 
CTM5 (200CT92) 21-20-9 K Series Air Cooled Engine 
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PN=124 


Cylinder Block, Valves and Internal Components/Inspect Piston 


4. Align notch (A) on piston head with MADE IN JAPAN 
(B) on connecting rod. 


5. Install piston pin and circlip. 


-UN-11MAR91 
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(A, 
1. Analyze piston and piston ring wear. (See Section | 
100, Group 10.) | 1% = | 
2. Remove piston rings. (See this group.) ES hes. | 


-UN-06SEP88 


IMPORTANT: Do not use a caustic cleaning solution —— CS 


or a wire brush to clean piston. 


AS 
3. Remove all deposits from the piston. P N - | 


M29946 


4. Clean carbon from piston ring grooves with a ring 
groove cleaner (A). If cleaning tool is not available, break 
an old ring and use it carefully to clean groove. 


5. Check that oil return passages in grooves are open. 


MX,2120A1,A16_-19-210CT92 


CTM5 (200CT92) 21-20-10 K Series Air Cooled Engine 
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Cylinder Block, Valves and Internal Components/Inspect Piston 


6. Inspect piston for scoring or fractures. Replace piston 
if damaged. 


NOTE: Top ring is tapered and cannot be measured as 
shown. 


Inspect clearance visually. Replace piston if 
clearance appears excessive. 


7. Check ring grooves for wear at several points around 
piston. Replace piston if clearance is greater than l 
specification. i 


CLEARANCE SPECIFICATION (MAX) 


Top Ring Second Ring Oil Control 
Ring 
= 0.13 mm 0.17 mm 
(0.005 in.) (0.007 in.) 


-UN-29AUG88 
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MX,2120A1,A17_-19-210CT92 


8. Measure piston pin outer diameter. Replace if less 
than specification. 


9. Measure piston pin bore. Replace piston if 
measurement is greater than specification. 


E 

SPECIFICATIONS 2 

2 

Piston Pin O.D. Piston Bore I.D. > 
(MIN) (MAX) 

14.98 mm 15.05 mm S 

(0.590 in.) (0.593 in.) = 

2 ; 

] 5 

E 

MX,2120A1,A18 -19-210CT92 
CTM5 (200CT92) 21-20-11 K Series Air Cooled Engine 


TE 
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Cylinder Block, Valves and Internal Components/Inspect Connecting Rod 


10. Measure piston O.D. (A) perpendicular to piston pin 
bore. 


11. Measure cylinder bore. (See Inspect Block in this 
group.) 


12. Subtract piston O.D. measurement (A) from cylinder 
bore measurement to determine piston-to-cylinder bore 
clearance. 


13. Replace piston and/or rebore cylinder block if not 
within specifications. (See this group.) 


SPECIFICATIONS 


Piston O.D. (A) ............. 71.86—71.89 mm (2.829—2.830 in.) 

Piston-to-Cylinder 
Bore Clearance (std.) ......... 0.087—0.137 mm (0.0034—0.00 
(max) ca 0.163 mm (0.0064 in.) 
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MX,2120A1,A18A -19-210CT92 


INSPECT CONNECTING ROD 


1. Clean and inspect rod. Replace if scored. 


2. Analyze crankshaft and connecting rod wear. (See . >>. , 
Section 100, Group 10.) . y : Da 


3. Install connecting rod cap. Tighten cap screws to 19 7 a 
N-m (168 Ib-in.). A We 


$T A 
4. Measure connecting rod crankshaft bearing and piston 45 


bearing (A). Replace connecting rod if either 
measurement is greater than specifications. 


BEARING I.D. SPECIFICATIONS (MAX) 


Crankshaft Piston 
Bearing Bearing 
27.06 mm 15.04 mm 
(1.065 in.) (0.592 in.) 
MX,2120A1,A19 -19-210CT92 
CTM5 (200CT92) 21-20-12 K Series Air Cooled Engine 
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Cylinder Block, Valves and Internal Components/Piston Rings 


REMOVE AND INSTALL PISTON RINGS 
1. Remove piston rings with a piston ring expander. 


2. Inspect piston. Clean piston ring grooves. (See this 
group.) 


3. Check piston ring end gap. (See this group.) 


4. Install top ring (A) and second ring (B) with R or NPR 
mark facing up. Rings should turn freely in grooves. 


NOTE: Install side rails with prongs (E) facing toward 
spacer. 


5. Oil ring is an assembly. Install spacer (C), then side 
rails (D). Put side rail end gaps 180° apart. 


A—Top Ring AS U 

B—Second Ring d oo 
C—Spacer LAL Y j 
D—Side Rails a 
E—Prongs - 
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D 

iam 

(Wimmer E 
FF = 
= > Z 
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MX,2120A1,A20 -19-210CT92 


CHECK PISTON RING END GAP 


1. Before installing rings on piston, check end gap in 
cylinder bore. í A 


2. Install each ring squarely in bore approximately 25.4 


3. Check end gap. Replace ring if end gap is more than 


mm (1.0 in.) down from top of cylinder. 
a Y 


6 
UN-11MAR91 


specifications. £ POS S E 
= Aa e P 3 
END GAP SPECIFICATIONS = ~ PR pS 2 
Minimum End Gap .......-....-.00 00 eee 0.18 mm (0.007 in.) 
Maximum End Gap 
Compression Rings ...............+0-5 1.00 mm (0.039 in.) 
Oil Ring Side Rails .................... 1.40 mm (0.055 in.) 
MX,2120A1,A21_-19-210CT92 
CTM5 (200CT92) 21-20-13 K Series Air Cooled Engine 
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Cylinder Block, Valves and Internal Components/Crankshaft 


REMOVE, INSPECT AND INSTALL 
CRANKSHAFT 


1. Remove piston and connecting rod. (See this group.) 


2. Remove crankshaft. 


cannot be straightened. 


3. Check crankshaft alignment (T.I.R.). (See this group.) 


4. Clean and inspect crankshaft. Replace if parts are 
scratched or damaged. 


5. Analyze crankshaft and connecting rod wear. (See 
Section 100, Group 10.) 


6. Measure crankshaft main bearing journals and 
connecting rod journal. Replace crankshaft if 
measurements are less than specifications. 


7. Cover keyway on flywheel end of crankshaft with tape 
to prevent seal damage when installing crankshaft. 


8. Apply clean engine oil to crankshaft bearings and 
journal. 


9. Pack lithium based grease in oil seals. 
10. Install crankshaft. 


11. Install piston and connecting rod. 


JOURNAL SPECIFICATIONS (MIN) 


IMPORTANT: A bent crankshaft must be replaced; it y Y y Bhi à 
f 


-UN-11MAR91 


M80332 


Main Bearing Journal Connecting 
PTO Side Flywheel Rod Journal 
Side 
25.37 mm 24.96 mm 26.95 mm 
(0.999 in.) (0.983 in.) (1.061 in.) 
MX,2120A1,A22 -19-210CT92 
CTM5 (200CT92) 21-20-14 K Series Air Cooled Engine 
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Cylinder Block, Valves and Internal Components/Crankshaft 


INSPECT CRANKSHAFT PLAIN BEARINGS q b FA `~ 
, l P 
NOTE: Cylinder block is fitted with a replaceable shell. k ` e 


1. Remove crankshaft. (See this group.) j @ N . 4 


2. Measure crankshaft bearings in cylinder block and 
crankcase cover. Replace cover or shell, if equipped, if ig P 
diameter is greater than specifications. (See this group.) 


-UN-11MAR91 


3. Install crankshaft. `~ $ 
= 
BEARING I.D. SPECIFICATIONS (MAX) Cylinder Block 
Cylinder Block Crankcase Cover y. | F » vy 
Bearing Bearing 4 4 
AG 
25.10 mm 24.50 mm Dy j ‘ < 
(0.988 in.) (0.965 in.) E l 
EA t D » = 
d i Ed T 
» eN 4 "A y = 
Un 4a h 5 
A : yy y 
A E ; 
y d -= 3 


Crankcase Cover 
MX,2120A1,A23 -19-210CT92 


REPLACE CRANKSHAFT BEARING SHELL 


1. Drive old bearing (A) from crankcase using an 
appropriate bushing tool (B) and an arbor press. 


2. Align new bearing so arrow head formed by oil 8 
grooves (C) points opposite to engine rotation (D). Align ES 
oil hole (E) in bearing with oil passage (F) in crankcase. 5 
3. Install new bearing to depth (G) 1 mm (0.039 in.) 2 
below flange surface. 3 
> 
A—Bearing 
B—Bushing Tool 
C—Oil Grooves 
D—Engine Rotation 
E—Oil Hole ; 
F—Oil Passage A 
G—Installation Depth A £ 
/ E 
Dd 5 


M51526 


MX,2120A1,A24 -19-210CT92 


CTM5 (200CT92) 21-20-15 K Series Air Cooled Engine 
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Cylinder Block, Valves and Internal Components/Crankshaft 


CHECK CRANKSHAFT ALIGNMENT (TIR) 


Place crankshaft into an alignment jig and rotate 
crankshaft slowly. Use dial indicators (A) to measure 
maximum total indicated runout (TIR). If not according to 
specification replace crankshaft. 


-UN-07SEP88 


SPECIFICATIONS 


Maximum TIR .. 2.2... ee ee ee 0.05 mm (0.002 in.) 


MX,2120A1,A25_-19-210CT92 
NE MEASURE CRANKSHAFT END PLAY i 


M51761 


1. Measure end play using dial indicator (A). 
2. Move crankshaft in and out. Record this 5 
measurement. E 
> 
Replace block or crankshaft if end play is not within 3 
specifications. 
SPECIFICATIONS g 
> 
End Play acond ion 0—0.30 mm (0—0.012 in.) 
MX,2120A1,A26 -19-210CT92 
CTM5 (200CT92) 21-20-16 K Series Air Cooled Engine 
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Cylinder Block, Valves and Internal Components/Inspect 


INSPECT OIL SEALS 


NOTE: Pack lithium base grease in new or used seals. y 5 
J r 


Flywheel side seal is located in secondary 
breather assembly. 


1. Remove flywheel. (See Group 10.) 


-UN-11MAR91 


2. Inspect oil seals (A and B) at flywheel end and PTO 
end for wear or damage. Replace if necessary. 


M80334 


3. Remove secondary breather assembly. (See Group 


05.) Flywheel Side/Breather Assembly 
F 
4. Remove crankcase cover. (See this group.) D 
5. Remove worn or damaged seals with a screwdriver. 
6. Install seals with lip toward inside of engine using a = 
bearing, bushing and seal driver set. Press seals in until < 
flush with hub. ; = 
$ 

7. Install crankcase cover. D 

A 8 
8. Install secondary breather. La j, & E 


PTO Side 


MX,2120A1,A27 -19-210CT92 


INSPECT CYLINDER BLOCK 
1. Remove crankshaft. (See this group.) 
2. Clean and check block for cracks. 


3. Cracks not visible to the eye may be detected by 
coating the suspected area with a mixture of 25 percent 
kerosene and 75 percent light engine oil. 


4. Wipe area dry and immediately apply coating of zinc 
oxide dissolved in wood alcohol. If crack is present, 
coating becomes discolored at the defective area. 
Replace block if any cracks are found. 


MX,2120A1,A28_-19-210CT92 


CTM5 (200CT92) 21-20-17 K Series Air Cooled Engine 
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Cylinder Block, Valves and Internal Components/Inspect 


NOTE: A bare block is available for service. 


5. Measure cylinder bore parallel with crankshaft and 
right angles to crankshaft at top and bottom of ring 
travel. 


6. If cylinder bore exceeds wear limit, replace cylinder 
block or rebore cylinder. (See this group.) 


7. Install crankshaft. R 
AD 


NOTE: If cylinder is rebored, oversize piston and rings 
must be installed. 


-UN-23FEB89 
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CYLINDER BORE SPECIFICATIONS 


Standard Wear Limit ie 


71.98—72.00 mm 72.06 mm 


Í £ 
(2.834—2.835 in.) (2.837 in.) 7 l è K J l; 
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MX,2120A1,A29 -19-210CT92 


REBORE CYLINDER BLOCK 


NOTE: The cylinder block can be rebored to use 0.25 or 
0.50 mm (0.010 or 0.020 in.) oversize pistons 
and rings. Have a reliable repair shop rebore the 
block to initial and final bore specifications. The 
repair shop must have proper equipment to 
handle cylinders made of high silicon content 
aluminum. 


MX,2120A1,A30 -19-210CT92 


CTM5 (200CT92) 21-20-18 K Series Air Cooled Engine 
220596 


PN=133 


Cylinder Block, Valves and Internal Components/Inspect and Replace 


INSPECT AND REPLACE OIL SLINGER 
1. 
2. 
3. 
. Inspect for wear or damage. Replace if necessary. 


. Install oil slinger, washer and cap screw. ( 


Remove crankcase cover. (See this group.) 
Remove cap screw and washer (A). 


Remove oil slinger (B). 


. Install crankcase cover. 


wa q Ti 


\® 7 Jp 
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if 
ii 


J 
<ET p ' 
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MX,2120A1,A31 -19-210CT92 


1. 


2. 
screwdriver. 


3. 
protrudes 32.2—32.8 mm (1.267—1.291 in.). 


4. 


5. 
assembly until it snaps into place. 


INSPECT AND REPLACE GOVERNOR 


IMPORTANT: Removal damages governor. If not 


damaged, do not remove. 
Remove crankcase cover. (See this group.) 


Inspect governor. If necessary to replace, remove with 


If removed, press shaft (C) back into block until it 


NOTE: Assemble sleeve and gear before installing 


assembly on shaft. 
Install sleeve (A) into governor gear (B). 


Install governor assembly onto shaft. Push down on 


-UN-07SEP88 
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MX,2120A1,A32 -19-210CT92 


CTM5 (200CT92) 21-20-19 


K Series Air Cooled Engine 
220596 


PN=134 


Cylinder Block, Valves and Internal Components/Inspect and Replace 


INSPECT AND REPLACE GOVERNOR 
SHAFT 


NOTE: It is not necessary to remove governor shaft 
unless damaged. 


2 
1. Remove crankcase cover. (See this group.) = 
2. Inspect shaft (A). Replace if damaged. 
3. To replace shaft, loosen nut (E) on lever (D). y 8 
E > 
4. Remove retaining pin (C), governor shaft and washer 
(B). 
A—Governor Shaft 
5. Install washer, shaft and retaining pin. Tighten nut. B—Washer 
C—Retaining Pin 
6. Install crankcase cover. ER Lever 
—Nut 
MX,2120A1,A33 -19-210CT92 
CTM5 (200CT92) 21-20-20 K Series Air Cooled Engine 
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Group 25 
Ignition and Charging System 


REMOVE AND INSTALL ARMATURE WITH 
COIL 


1. Remove blower housing. (See Group 10.) 
2. Disconnect wiring lead (C). 


3. Remove cap screws (A) and armature with coil (B). 


-UN-11MAR91 


4. Loosely install armature with coil. 


M80339 


5. Connect wiring lead. 


6. Adjust armature air gap. (See this group.) 


7. Install blower housing. 


MX,2125A1,A1__-19-210CT92 


ADJUST ARMATURE AIR GAP 
1. Turn flywheel magnet away from armature. 


2. Insert feeler gauge blade (A) between flywheel and 
armature. 


3. Push armature against flywheel and tighten screws 


(B). 


4. Turn flywheel to remove feeler gauge. 


-UN-11MAR91 
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AIR GAP SPECIFICATIONS 


Feeler Gauge Blade ..........o.o.o.oo.oo.oo.o. 0.30 mm (0.012 in.) 


MX,2125A1,A2  -19-210CT92 


REPLACE IGNITOR 
1. Disconnect wiring lead (A). 
2. Remove ignitor. 


NOTE: When installing ignitor, put wiring lead (B) under 
screw and washer. 


-UN-11MAR91 


3. Install ignitor. 


M80341 


4. Connect wiring lead. 


MX,2125A1,A3  -19-210CT92 
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Ignition and Charging System/Replace Ignitor 


CTM5 (200CT92) 21-25-2 K Series Air Cooled Engine 
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Group 30 
Starting Systems 


DISASSEMBLE RECOIL STARTER 


1. Remove starter. 


2. Pull handle out about 30 cm ( 1 ft). Tie knot (A) to 
prevent rope from winding back onto reel. 


PS 


ry 


-UN-11MAR91 


3. Pry knot (B) out of handle and untie. 


4. Remove handle from rope. 


M80300 


5. While holding reel with thumb, untie knot (A). Slowly 
release reel tension. Do not let rope get wedged 
between reel and housing. 


CAUTION: Wear gloves and protective goggles 
for remaining steps. 


6. Remove screw (C) and ratchet cover. 


7. Remove pawl and springs. 


MX,2130A1,A1 -19-210CT92 


CAUTION: A loaded spring operates under 
great pressure. Make sure spring tension 
between reel and housing is released before 
removing reel. 


8. Turn the reel one half turn clockwise so no spring 8 
tension can be felt. = 
9. Spring is stored in reel. Carefully remove reel while 
holding spring in underside of reel. 
2 
MX,2130A1,A2  -19-210CT92 
CTM5 (200CT92) 21-30-1 K Series Air Cooled Engine 
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Starting Systems/Recoil Starter 


INSPECT RECOIL STARTER 


A—Screw D—Reel G—Handle 
B—Retainer E—Spring H—Clip 
C—Spring F—Housing I—Rope 


Inspect all parts for wear or damage. Replace as 
necessary. 


-UN-19MAR91 
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J—Spring 
K—Pawl 


MX,2130A1,A3  -19-210CT92 


CTM5 (200CT92) 21-30-2 


K Series Air Cooled Engine 
220596 


PN=139 


Starting Systems/Recoil Starter 


REPLACE SPRING 


CAUTION: Spring is wound under great tension 
in reel or spring case. Do not let spring fly 
loose. Hold spring firmly in place while 
replacing. 


-UN-11FEB91 


1. Working from the center out, carefully unwind spring 
from reel. 


2. Hook outside spring tang in reel. Wind spring into 
reel, working toward center. 


M80195 


MX,2130A1,A4  -19-210CT92 
ASSEMBLE RECOIL STARTER 
1. Wind rope counterclockwise onto reel. 
2. Apply multipurpose grease to spring. E 
2 
3. Install reel with spring in housing. Align inner tang (A) = 
with catch (B). 5 
4. Turn reel counterclockwise until you feel tang hook on 7 
catch. S 
> 
MX,2130A1,A5  -19-210CT92 
5. Place rope in notch (F) and turn reel two turns 
counterclockwise to preload spring. 
6. While holding reel to keep it from unwinding, feed end | j 
of rope through hole. Tie knot (E) to hold rope. N i 
Y A / D 
, NA Siw, x < 
7. Install handle and secure with knot (D). Č DE] y PP = 
e 7 5 
8. Remove knot (E). Sf 
9. Install spring (B) spring and pawl (A) and ratchet S 
cover (C) with opening in cover over pawl. Check for > 
free movement of pawls. 
10. Pull rope to check for proper operation. A—Pawl 
B—Spring 
11. Install recoil starter on engine. C—Retainer 
D—Knot 
E—Knot 
MX,2130A1,A6__-19-210CT92 
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Starting Systems/Recoil Starter 
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Group 00 
Engine Application and Repair Specifications 


ENGINE APPLICATIONS CHART 


Refer to the engine application chart to identify 
product-model/engine type-model relationship. 


Machine Engine Model No. 
22 Greensmower ........0 c ee FG150G-BH90 or FG150G-BH90-01 
22R Greensmower ... 2.0.00 00 ee FG150D-BH90 


MX,2500A1,A1__-19-210CT92 


FG150G/FG150D REPAIR SPECIFICATIONS 

GROUP 10—BLOWER HOUSING AND FLYWHEEL 

Item Specification 
Flywheel Nut Torque ........ 2.00 eee 60 N-m (44 lb-ft) 
GROUP 15—CYLINDER HEAD 


Cylinder Head 


Maximum Cylinder Head Warp ..... 2.0... aa ee 0.30 mm (0.012 in.) 
Cap Screw Torque In Sequence 
Initial: TOTQUE: shes Ae she a LA eg lee od bs te A A deg le Ae 10 N-m (89 Ib-in.) 
Final MOrQues. riada il e 24 N-m (212 Ib-in.) 
Spark Plug: Torque: .. 6 sake o a A WO ee wR eee ee 27 N-m (20 lb-ft) 


GROUP 20—CYLINDER BLOCK, VALVES AND INTERNAL COMPONENTS 


Valve Clearance (cold) 


Intake” cial PH cin be ee dA aiden ied tikes PR eee ee 0.12—0.18 mm (0.005—0.007 in.) 
EXNAUSt aa E tag wo Aa Oa Rae a ee 0.21—0.23 mm (0.008—0.009 in.) 
Valves and Springs 
Minimum Spring Free Length ............0 000 ee 32 mm (1.260 in.) 
Maximum Valve Guide LD. v ri ipa a a a E a eee 6.08 mm (0.239 in.) 
Minimum Valve Stem Diameter .... nanana aaa eee 5.95 mm (0.234 in.) 
Maximum Valve Stem Bend........... 0000 eee eee 0.03 mm (0.001 in.) 
Seat and Face Angle: se ga iia ne ha wie RARE EOS GG ee Oe eee dd Geet 45° 
Valve Seating Width: se et eaa a O aa a a ae he Ee ex 1.00—1.60 mm (0.039—0.063 in.) 
Valve Margo AA A A A aei te 0.60 mm (0.020 in.) 
Valve Narrowing Angle: ce 0.0 tasar ar dd bad dint a AAA de Dees 30° 
Continued on next page MX,2500A1,A2__-19-210CT92 
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Engine Application and Repair Specifications/Repair Specifications 


GROUP 20—CYLINDER BLOCK, VALVES AND INTERNAL COMPONENTS—CONTINUED 
Item Specification 


Crankcase Cover 


Oil CapaGity tthe a aa a ayn Gh halen e AA ee a alin ds Pega tere 0.5 L (1.06 pt) 
Gap Screw Torque ce Pitre called rara a a here edd hd 9 N-m (84 Ib-in.) 
Drain Plug: Torque: 23 2294 cet ee a hee he hPa he eit bis a aa 14 N-m (121 lb-in.) 
Camshaft 
Minimum End" Journal OD. .. noche deot eta nea dt baa ee hee hedge dade 14.94 mm (0.588 in.) 
Minimum Lobe Height 
IAG o SARS es ha a pe gh le alte eae dai ap a Fle ee pha 27.30 mm (1.070 in.) 
EXNAUuSt tie <n or oe aid EA ace dew EA AA eae eae 27.10 mm (1.060 in.) 
Maximum Crankcase Bearing I.D............ 0.000 ee 15.04 mm (0.592 in.) 
Piston 
Maximum Ring Groove Clearance 
TOP RING? ¿ista oa EE io OR Oe ae das a A hae ded Ge 0.17 mm (0.007 in.) 
DECOM RING siii ii re dass Go Aaa ice, it cian a Gans: a 0.16 mm (0.006 in.) 
OI ¡Ring ASSOMDIVO ra sa. Ses Oe she ohh ark See Be Ee ei Ges wat aed Not Measured 
Minimum Ring End Gap .......... 00000 ee 0.18 mm (0.007 in.) 
Maximum. Ring: End’ Gap: s,s etarra i tee A aa eee 0.80 mm (0.032 in.) 
Minimum PINO: De. cette a a has ies, gee eh a ana ee aldea 12.99 mm (0.511 in.) 
Maximum Pin Bore LD: cocoa fas, pare atl ai aid ade eee es 13.04 mm (0.513 in.) 
Maximum Piston-to-Piston Pin Clearance ............ 0000 eee ee 0.05 mm (0.002 in.) 
RISON ODY 5 Ht Pc. a af bien es wend ite ai dye Atte oe he Eaton dish! dee ose 63.86—63.88 mm (2.516—2.5168 in.) 
Piston-to-Cylinder Bore Clearance (std.) .... naaa ee 0.12 mm (0.005 in.) 
(MA rn 0.1375 mm (0.0054 in.) 
Connecting Rod 
Maximum Crankshaft Bearing I.D. ..........o.o.o.o.oooo ooo. 24.55 mm (0.967 in.) 
Maximum Piston Pin Bearing |.D. secer ata se ta E ooo 13.04 mm (0.514 in.) 
Maximum Connecting Rod-to-Piston Pin Clearance ..............0000 0+ eee eee 0.05 mm (0.002 in.) 
Maximum Connecting Rod-to-Crankpin Clearance ........o.o.o.o.ococoooo coco... .. 0.10 mm (0.004 in.) 
End-Cap Screw Torque ........o.o.o. ee 20 N-m (177 lb-in.) 
Crankshaft 
Minimum PTO Side Journal O.D. .... 2.2... 0.00 ee 19.96 mm (0.786 in.) 
Minimum Flywheel Side Journal O.D. ...........0 000 ee 19.96 mm (0.786 in.) 
Minimum Connecting Rod Journal O.D. ........ 2.20002 ee 24.45 mm (0.963 in.) 
Maximum: Ta Rida Gra ee dard aoe in a an P Go ate eee aie aa ase A Eee Ge eee 0.05 mm (0.002 in.) 
Cylinder Bore 
Standard Cylinder Bore I.D. . 2... 0.2.0.2. 20 ee 63.98—64.00 mm (2.521—2.522 in.) 
Maximum Cylinder Bore LD. ....... 00000 ee 64.05 mm (2.524 in.) 
Maximum: Outof-Round: aa. roer rra Cate br aaa 0.045 mm (0.0018 in.) 


Rebore Cylinder 
Oversize Diameter 
0:25°MM is Skok etn etl tha oan bead Bad Lhd Dede cone 64.21—64.23 mm (2.530—2.531 in.) 
O:505MMi.o 8 o SES a Sh ee ee Let Oe), 64.46—64.48 mm (2.540—2.541 in.) 


Continued on next page MX,2500A1,A3__-19-210CT92 
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Engine Application and Repair Specifications/Repair Specifications 


GROUP 25—IGNITION AND CHARGING SYSTEM 

Item Specification 
ignition: CoA Gap. a. sie te eee a EMG ad Siew Pale) Basis 0.30 mm (0.012 in.) 
See Ignition Tests in this Group. 

GROUP 30—STARTING SYSTEMS 


Electric Starter 
See Starter Specifications in this Group. 


MX,2500A1,A3A_-19-210CT92 


CTM5 (200CT92) 25-00-3 K Series Air Cooled Engine 


220596 
PN=144 


Engine Application and Repair Specifications/Repair Specifications 
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Group 05 
Fuel and Air Systems 


SERVICE PARTS KITS 


The following kits are available through your parts 
catalog: 


Carburetor Gasket Kit—FG150D (Carburetor S.N. 
840001— ) 


Complete Carburetor 


Complete Fuel Filter/Shutoff Valve 


MX,2505A1,A1_ -19-210CT92 


REMOVE, INSPECT AND INSTALL FUEL dj 
TANK =— 


NOTE: The approximate fuel tank capacity is 3 L (3.16 
U.S. qt). 


expose to spark or flame. Serious personal 


CAUTION: Gasoline vapor is explosive. Do not 5 ie 
injury can result. 


-UN-02APR91 


1. Disconnect hose (A). Close all openings using caps 
and plugs. 


M80343 


2. Remove nuts and washers (B) from both sides of fuel 
tank. 


3. Remove fuel tank. 


4. Inspect tank for cracks or damage. Repair or replace 
as necessary. 


5. Install fuel tank. 
6. Install washers and nuts. 


7. Connect fuel hose. 


MX,2505A1,A2 _-19-210CT92 
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Fuel and Air Systems/Replace Fuel Filter/Shutoff Valve 


REPLACE FUEL FILTER/SHUTOFF VALVE 


CAUTION: Gasoline vapor is explosive. Do not 
expose to spark or flame. Serious personal 
injury can result. 


1. Disconnect hoses (A and B). Close all openings using 
caps and plugs. 


-UN-02APR91 


2. Remove fuel filter/shutoff assembly. 


3. Install fuel filter/shutoff assembly. 


4. Connect hoses. 


MX,2505A1,A3__-19-210CT92 
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Fuel and Air Systems/Carburetor 


REMOVE AND INSTALL CARBURETOR 
1. Remove air cleaner elements. 
2. Close fuel shutoff. 


3. Remove two nuts (E). 


-UN-02APR91 


4. Remove air cleaner base (D) and gasket. 


5. Disconnect hose (C). Close all openings using caps = - a J 3 
and plugs. ) > 
6. Separate carburetor from spacer (A). Remove 
carburetor. A—Spacer 

B—Throttle Control Linkage 
7. Disconnect throttle control linkage (B). C—Fuel Hose 

D—Air Cleaner Base 

E—Nuts 


8. Remove spacer (A) and gaskets. 


9. Make repairs as necessary. (See this group.) 

NOTE: Install spacer (A) with flat side toward carburetor. 
10. Install spacer and gaskets. 

11. Connect throttle control linkage. 

12. Install carburetor. 

13. Connect fuel hose. 

14. Install new gasket, air cleaner base and nuts. 


15. Install air cleaner elements. 


MX,2505A1,A4__-19-210CT92 
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Fuel and Air Systems/Carburetor 


DISASSEMBLE, CLEAN, INSPECT AND ASSEMBLE CARBURETOR 


-UN-O6APR91 


M80347 


A—Spring G—Choke Plate L—Needle Valve Q—Plug 
B—Pilot Screw H—Carburetor Body M—Float Pin R—Spring 
C—Idle Screw I—Throttle Shaft N—Gasket S—Drain Screw 
D—Spring J—Throttle Plate O—Float Chamber T—Float 
E—Pilot Jet K—Main Jet P—Washer U—Main Nozzle 
F—Choke Shaft 
FG150D (Carb S.N. 840001— ) 
MX,2505A1,A5_-19-210CT92 
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Fuel and Air Systems/Carburetor 


IMPORTANT: To remove float, use a long nosed 
pliers on end of pin. Do not strike 
opposite end of pin. Damage to pin 
holder may result. 


Do not clean holes or passages with 
small drill bits or wire. 


1. Soak carburetor body and all parts, except gaskets, 
float and plastic rings, in carburetor cleaning solvent for 
1/2 hour maximum. 


2. Spray all passages with a carburetor cleaning spray to 
verify that all internal passages are open. 


IMPORTANT: Rinse carburetor body in warm water to 
neutralize corrosive action of cleaner 
on aluminum. 


3. Rinse carburetor with warm water and dry with 
compressed air. Do not use rags or paper to dry parts: 
lint may plug holes or passages. 


4. Inspect all parts for wear or damage, replace as 
necessary. 


NOTE: Float is plastic. The float cannot be adjusted. 
Replace if necessary. 


FG150D (Carb S.N. _—840000) and FG150G 


shown. 
A—Spring M—Main Jet 
B—Pilot Screw N—Needle Valve 
C—-Idle Screw O—Float Pin 
D—Spring P—Gasket 
E—Hose Q—Float Chamber 
F—Clamp R—Washer 
G—Pilot Jet S—Plug 
H—Choke Shaft T—Spring 
I—Choke Plate U—Drain Screw 
J—Carburetor Body V—Float 
K—Throttle Shaft W—Main Nozzle 


L—Throttle Plate 


-UN-O6APR91 
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Fuel and Air Systems/Service 


SERVICE BREATHER 


= 4 y i 
NOTE: Tappet chamber cover is an oil breather. Y 

: 

i 


“<4 
1. Remove carburetor. (See this group.) “a 


-UN-02APR91 


2. Remove tappet chamber cover/breather and gasket ~ P 
(A). 


3. Clean cover/breather and tube. Inspect for cracks or 
damage. Replace if necessary. 


M80349 


4. Install new gasket and cover/breather. 


5. Install carburetor. 


MX,2505A1,A7 -19-210CT92 


SERVICE AIR CLEANER 


NOTE: Replace elements yearly or every 25 hours as 
required. 


1. Remove and disassemble air cleaner. 


A y 
UN-11MAR91 


IMPORTANT: Do not clean elements with solvent or 
compressed air. 


2. Wash foam element (A) in detergent and water. Dry 
element. 


M80240 


3. Put 12—15 drops of engine oil on foam element (A). 


Squeeze out excess oil. A—Foam Element 
B—Paper Element 
4. Replace paper element (B) if: C—Cover 
sae l ) D—Base 


—Element is oily, dirty, bent, torn, crushed, 
or obstructed in any way. 

—Seal is damaged. 

—Engine performance is poor. 


5. Inspect cover (C) and base (D) for damage. Replace 
if necessary. 


IMPORTANT: Any time air cleaner base is removed, 
check for free choke operation during 
reassembly. 


6. Assemble and install air cleaner. 


MX,2505A1,A8__-19-210CT92 
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Group 10 
Blower Housing and Flywheel 


REMOVE AND INSTALL BLOWER HOUSING 


NOTE: It is not necessary to remove recoil starter from 
blower housing. 


1. Close fuel shutoff valve. 


-UN-02APR91 


2. Disconnect hose (A). 


3. Cut wire tie and disconnect wiring lead (B). 


M80350 


4. Remove blower housing (C). 
5. Install blower housing. 


6. Connect wiring lead. 


7. Install wire tie. 


8. Connect fuel hose. 


MX,2510A1,A1__-19-210CT92 


REMOVE AND INSTALL FLYWHEEL 
1. Remove blower housing. (See this group.) 
2. Hold flywheel and remove nut and washer (A). 


3. Remove starter cup (B). 


-UN-02APR91 


4. Remove flywheel using a two-jaw puller. 


5. Install flywheel. 


M80351 


NOTE: Install washer with concave side toward flywheel. 


6. Install starter cup, washer and nut. Tighten nut to 60 
N-m (44 lb-ft). 


7. Install blower housing. 


MX,2510A1,A2 _-19-210CT92 
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Group 15 
Cylinder Head 


SPECIAL OR ESSENTIAL TOOLS 


NOTE: Order tools according to information given in the 
U.S. SERVICE-GARD™ Catalog or in the 
European Microfiche Tool Catalog (MTC). 


DX,TOOLS -19-05JUN91 
Valve Guide Driver Tool................ JDG504 
Replace valve guide bushings. 
MX,JDG504 -19-210CT92 
OTHER MATERIAL 
Number Name Use 
SCOTCH-BRITE® Abrasive Clean cylinder head 
Sheets/Pads 


SCOTCH-BRITE is a trade mark of the 3M Company. MX,5015A1,A1  -19-210CT92 
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Cylinder Head/Cylinder Head 


REMOVE AND INSTALL CYLINDER HEAD 
1. Disconnect spark plug wiring lead. 

2. Remove fuel tank. (See Group 05.) 

3. Remove brackets (B). 

4. Remove shield (A). 

5. Remove spark plug. 

6. Remove cylinder head and gasket. 


7. Make repairs as necessary. (See procedures in this 
group.) 


IMPORTANT: Gasket surfaces are coated with 
sealant. Do not damage surfaces or 
gasket during installation. 


8. Install cylinder head with new gasket. Install cap 
screws and tighten finger tight. 


9. Tighten cap screws in sequence shown. Tighten to 
initial torque specifications. 


10. Continue in sequence, 4 N-m (35 Ib-in.) at a time, 
until final torque is as specified. 


11. Install spark plug and tighten to specification. 
12. Install heat shield. 

13. Install fuel tank brackets. 

14. Install fuel tank. 


TORQUE SPECIFICATIONS 


-UN-02APR91 


M80352 


-UN-02APR91 


M80353 


Initial Torque»... ee 10 N-m (89 Ib-in.) 
Final Torque .. aii Gos GS eo es de 24 N-m (212 Ib-in.) 
Spark Plugi de e rl Se h 27 N-m (20 lb-ft) 
MX,2515A1,A1 __-19-210CT92 
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Cylinder Head/Cylinder Head 


INSPECT CYLINDER HEAD 

1. Remove carbon deposits from combustion chamber 
and gasket surface using SCOTCH-BRITE abrasive pads 
or an equivalent. 

2. Clean head with solvent. 

3. Inspect for cracks or broken cooling fins. 


4. Inspect gasket surface for burrs and nicks. 


5. Inspect head gasket for burns and traces of gas 
leakage. Replace if necessary. 


6. Put cylinder head on a surface plate. Check for 
distortion at several points around the head using a 
feeler gauge. Replace head if distortion is more than 


-UN-02APR91 


M80354 


specifications. 
SPECIFICATIONS 
Cylinder Head Distortion (Max) ............. 0.30 mm (0.012 in.) 
MX,2515A1,A2  -19-210CT92 
CTM5 (200CT92) 25-15-3 K Series Air Cooled Engine 
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Cylinder Head/Cylinder Head 
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Group 20 
Cylinder Block, Valves and Internal Components 


OTHER MATERIAL 


Number Name Use 
Valve Guide Cleaner Clean valve guides 
Stanisol (or Kerosene) Finish ream valve guide 
Prussian Blue Compound Check valve seat contact 
Lithium Base Grease Pack oil seals. 
Zinc Oxide/Wood Alcohol Check block for cracks. 


MX,5020A1,A1  -19-210CT92 


SERVICE PARTS KITS 


The following kits are available through your parts 
catalogue. 


Oversized Piston Ring Kit 
Oversized Pistons 
Cylinder Block 

Overhaul Gasket Kit 


Short Block Kit 


MX,2020A1,A2 _-19-210CT92 
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Cylinder Block, Valves and Internal Components/Remove and Install Valves and Springs 


REMOVE AND INSTALL VALVES AND El 
SPRINGS 2 
1. Remove carburetor. (See Group 05.) E 
-r 
2. Remove cylinder head. (See Group 15.) Tay R a z 2 
A c y Š 
3. Remove tappet chamber cover/breather. T YO 5 
IMPORTANT: Mark and keep springs and valves APRO Ñ 
together. a ý ' : 


4. Compress valve spring (C) with a spring compressor 
(A) and remove valve sleeve (E). 
A—Spring Compressor 
5. Remove compressor, valves, springs and retainers. B—Valve 
C—Spring 
: D—Spring Retainer 
6. Inspect and analyze valves. (See Section 100, Group BAe SeS 


05.) F—Drainback Hole 


7. Inspect springs, valve guides and seats. (See this 
group.) 


8. Check valve-to-tappet clearance. (See this group.) 
9. Check that drainback hole (F) is open. 
10. Align valve springs and retainers in tappet chamber. 


11. Coat valve stems with oil and install in cylinder 
block. 


12. Compress each spring and install valve sleeves. 


13. Install tappet chamber cover/breather and new 
gasket. 


14. Install cylinder head. 


15. Install carburetor. 
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Cylinder Block, Valves and Internal Components/Replace Valve Guide Bushing 


INSPECT VALVE SPRINGS 


Inspect valve springs. Replace springs if damaged or if 
free length is less than specification. 


SPECIFICATION (MIN) 


Valve Spring Free Length ................ 


-UN-31AUG88 


M50036 
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INSPECT VALVE GUIDES 


Clean inside of valve guides with valve guide cleaner. 


Measure inside diameter of valve guide bushings. 
Replace bushings if inside diameter is greater than 
specifications. (See this group.) 


-UN-02APR91 


SPECIFICATIONS (MAX) I.D. 


Intake and Exhaust ..................0.. 6.08 mm (0.239 in.) g 
š 
MX,2515A1,A3 -19-210CT92 
REPLACE VALVE GUIDE BUSHING | pme 
1. Use JDG-504 Valve Guide Driver (A) to drive bushing 0 
into tappet chamber (B). Use locking pliers to crush end OÍ 


of bushing in chamber. Drive remaining portion of 


bushing into chamber and remove. p- & i 2 
X me 3 
a — Y e a l Z 
A A . ’ 
g | a 
(NN B ) > 
E 


> => 
MX,2520A1,A4  -19-210CT92 


2. Use valve guide driver to install new bushing (A). 
Drive bushing into cylinder body until distance from valve 
seat counterbore to top of bushing (B) is according to 
specifications. 


SPECIFICATIONS 


-UN-06APR91 


Distance (B) teva aaa ane Le 23 mm (0.910 in.) 


M80358 
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Cylinder Block, Valves and Internal Components/Recondition Valve Seats 


3. Finish reaming valve guide according to specifications, 
with stanisol or kerosene lubricant and a 6 mm valve > 


guide reamer. Turn reamer clockwise. a . A 
5 N 


4. Thoroughly clean valve area before assembly. 


SPECIFICATIONS € 


MX,2520A1,A6 _-19-210CT92 


-UN-02APR91 


Bushing Finished 1.D............. 6—6.02 mm (0.236—0.237 in.) 


M80359 


RECONDITION VALVE SEATS 


1. Inspect valve seats for damage. If seats are loose, 
warped or distorted beyond reconditioning, replace 
cylinder block. Pitted or worn seats can be refaced using 


a seat cutter. 
< 
2. To recondition valve seat, cut at 45° angle (B) to z 
clean up seat. Cut narrowing angle (E) at 30”. Finish cut 
at 45” (B) to establish seating surface width (A). al 
3. Cut valve seating surface (A) as close as possible to 2 
specifications. 
4. Lap valves to seats after refacing. (See Section 100, 
Group 05.) 
SPECIFICATIONS 
A—Valve Seating Surface ...... 1.00—1.60 mm (0.039—0.063 in.) i 
B—Valve Seat Angle ........... 0... cee eee eee 45° 2 
C—Valve Face Angle ......... 00.0.0 c cece eee eee 45° 5 
D—Valve Margin..................0008, 0.60 mm (0.020 in.) 
E—Valve Narrowing Angle ............... 000000000005 30° 
$ 
MX,2520A1,A7 -19-210CT92 
CTM5 (200CT92) 25-20-4 K Series Air Cooled Engine 
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PN=161 


Cylinder Block, Valves and Internal Components/Check Valve-To-Tappet Clearance 


5. Center valve seat on the valve face: 
—(A) shows correct position. --—— 
—(B) shows incorrect. 


6. Check seat for good contact using Prussian Blue 
Compound. 


-UN-07SEP88 
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MX,3015A1,A9 -19-210CT92 


CHECK VALVE-TO-TAPPET CLEARANCE 


<= 
NOTE: Valve grinding changes the valve-to-tappet — > Fi 
clearance. Check clearance when engine is cold. y p 
-=@ a 
1. Install valves in cylinder block. (B) 


2. Turn flywheel until intake valve (A) is at its highest 
position. Check clearance between valve (B) and tappet 
(C), with feeler gauge (D) and compare to specification. 


` T A 
A j 
ay 
Ss 
p 
UN-02APR91 


M80360 


3. Perform same procedure for exhaust valve (B). a 


4. Grind end of valve stem to obtain proper clearance. 
A—lIntake Valve 


VALVE CLEARANCE SPECIFICATIONS B—Exhaust Valve 
C—Tappet 
Exhaust: laa add 0.21—0.23 mm (0.008—0.009 in.) D—Feeler Gauge 
Intake ooo. 0.12—0.18 mm (0.005—0.007 in.) 
MX,2520A1,A8  -19-210CT92 
CTM5 (200CT92) 25-20-5 K Series Air Cooled Engine 
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Cylinder Block, Valves and Internal Components/Camshatft 


NOTE: Approximate crankcase oil capacity is 0.5 L (1.06 = 
pt). Y 


a, 


NOTE: Do not force cover. Gears must mesh for proper 
positioning. 


4. Install gasket and cover. Tighten cap screws using the 
sequence shown. 


TORQUE SPECIFICATIONS 


REMOVE AND INSTALL CRANKCASE A e —. 
COVER OS CA 
` a (8 0) 


© 


©? a i 


o 
oa 
1. Drain crankcase. A e O; E 
? qo » 5 

2. Remove crankcase cover and gasket. 
3. Clean crankcase and crankcase cover gasket ©; QÙ E =(3) S 
surfaces. £ 

FG150G 


-UN-06APR91 


Mounting Cap Screws .......o..o.oo.oooocoooo.. 9 N-m (84 Ib-in.) 

Oil. Drain: Plug 3 pitan sido a 14 N-m (121 Ib-in.) 
N 
a 
S 
> 

FG150D 
MX,2520A1,A9_-19-210CT92 


REMOVE AND INSTALL CAMSHAFT ~~ 
1. Remove crankcase cover. (See this group.) 


IMPORTANT: Align timing marks to prevent damage 
to tappets when removing camshaft. 


2. Rotate crankshaft until timing marks (A) align. 

3. Remove camshaft (B). 

4. Inspect camshaft. (See this group.) 

5. Apply clean engine oil to camshaft lobes and journals. 
6. Align timing marks and install camshaft. 


7. Install crankcase cover. 


FG150G Shown 


-UN-02APR91 


SS 


M80363 


MX,2520A1,A10_-19-210CT92 


CTM5 (200CT92) 25-20-6 


K Series Air Cooled Engine 
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Cylinder Block, Valves and Internal Components/Camshatft 


INSPECT CAMSHAFT 


Inspect camshaft for worn or broken teeth. aF 
EAS 
NOTE: Camshaft and tappets are a matched set. Li F-a = 


Replace both camshaft and tappets if necessary. 


2 

$ 

; . y | Di 5 

Measure PTO side journal (A), flywheel side journal (B), Y Pa 3 

and lobes (C). Replace camshaft and tappets if less than = i 
specifications. = 


M80365 


SPECIFICATIONS (MIN) 
FG150G Shown 


PTO Side Flywheel Side Cam Lobes 
Journal Journal 
FG150G — 14.94 mm Intake: 
(0.588 in.) 27.30 mm 
(1.070 in.) 
Exhaust: 
27.10 mm 
(1.060 in.) 
FG150D 14.94 mm 14.94 mm Intake: 
(0.588 in.) (0.588 in.) 27.30 mm 
(1.070 in.) 
Exhaust: 
27.10 mm 
(1.060 in.) 
MX,2520A1,A11_-19-210CT92 
CTM5 (200CT92) 25-20-7 K Series Air Cooled Engine 
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Cylinder Block, Valves and Internal Components/Camshatft 


INSPECT CAMSHAFT PLAIN BEARINGS 


NOTE: FG150G crankcase cover is equipped with a ball 
bearing. 


é 
1. Remove camshaft. (See this group.) P, e! Hs pS X 
Pal j 
be YE = 


2. Measure camshaft bearings in cylinder block and A 
crankcase cover, if equipped. Replace block or cover if 7 f 
diameter is greater than specification. < L | \ 


-UN-02APR91 


M80367 


3. Install camshaft. 
Cylinder Block 


SPECIFICATIONS (MAX) 


Cylinder Block Crankcase Cover 
Bearing Bearing 


FG150G 15.04 mm = 
(0.592 in.) 


FG150D 15.04 mm 15.04 mm 
(0.592 in.) (0.592 in.) 


MX,2520A1,A12 -19-210CT92 


INSPECT CAMSHAFT BALL -—A) 
BEARING—FG150G 


1. Remove PTO end oil seal. (See Inspect Oil Seals in 
this group.) 


2. Remove camshaft bearing from crankcase cover using 
a bearing, bushing and seal driver set. 


-UN-29AUG88 


3. Thoroughly clean bearing in solvent. Dip bearing in 
light weight oil. 


M38073 


4. Spin the bearing by hand and check for axial (A) and 
radial (B) free play. 


5. Replace bearing if it is noisy or has too much play. 


6. Install bearing flush to inside of crankcase cover using 
a bearing, bushing and seal driver set. 


7. Install oil seal. 


MX,2520A1,A13 -19-210CT92 


CTM5 (200CT92) 25-20-8 K Series Air Cooled Engine 
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Cylinder Block, Valves and Internal Components/Remove, Inspect and Install Tappets 


REMOVE, INSPECT AND INSTALL TAPPETS 
1. Remove camshaft. (See this group.) 


NOTE: Mark tappets so they can be installed in their 
original bores during assembly. 


-UN-02APR91 


2. Remove tappets (A). 


3. Inspect tappets for wear or damage. Replace if 
necessary. 


Sa 
M80369 


4. Apply clean engine oil to tappets and bores. 
5. Install tappets in original bores. 


6. Install camshaft. 


25 
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CTM5 (200CT92) 25-20-9 K Series Air Cooled Engine 
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Cylinder Block, Valves and Internal Components/Piston and Connecting Rod 


REMOVE AND INSTALL PISTON AND 
CONNECTING ROD 


1. Remove cylinder head. (See Group 15.) 


2. Remove crankcase cover. (See this group.) 


-UN-02APR91 


3. Remove carbon and varnish from top of cylinder bore 
with a ridge reamer. 


4. Remove cap screws (C) and connecting rod cap (B). 


M80370 


5. Push piston and connecting rod from cylinder bore. 


6. Make repairs as necessary. (See procedures in this 
group.) 


7. Deglaze cylinder bore. (See Section 100, Group 15.) 


8. Stagger piston ring end gaps 180° apart, but do not 
align with oil ring side rail end gaps. 


9. Apply a light film of oil to piston and rings. Compress 
rings with a ring compressor. 


10. Apply a light film of oil to cylinder bore, connecting 
rod bearing surface and cap screws. 


11. Install piston assembly in cylinder bore with engraved 
“L” on piston head facing flywheel side of engine. 


12. Align marks (A) on connecting rod and cap. Install 
connecting rod cap and cap screws. Tighten cap screws 
to specifications. 


TORQUE SPECIFICATIONS 


Connecting Rod Cap Screws ...........-.-. 20 N-m (177 Ib-in.) 


MX,2520A1,A15_-19-210CT92 


CTM5 (200CT92) 25-20-10 K Series Air Cooled Engine 
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Cylinder Block, Valves and Internal Components/Inspect Piston 


DISASSEMBLE, INSPECT AND ASSEMBLE 
PISTON AND CONNECTING ROD 


1. Remove circlip, piston pin (B) and connecting rod (A). Q 


2. Inspect all parts for wear or damage. Replace as 
necessary. (See procedures in this group.) y e 


-UN-02APR91 


3. Apply a light film of oil to piston pin and connecting 


rod bearing. Or 


M80371 


MX,2520A1,A16_-19-210CT92 


4. Align “L” mark (A) on piston head with the Japanese 
characters (B) on the connecting rod. 


pO 

) 

5. Install piston pin and circlip. == 
-M 


— INM 
—U065DUa 


o 2 
< wz Š 
“« — S 
a Se , 5 
f o 
š 
MX,2520A1,A17 -19-210CT92 
INSPECT PISTON T 
(A) 
1. Analyze piston and piston ring wear. (See Section if 
100, Group 10.) = a —~ >) 
| 3 a) 
| Cah ha f o 
2. Remove piston rings. (See this group.) 7 > > E © 
IMPORTANT: Do not use a caustic cleaning solution = US 3 
or a wire brush to clean piston. ma © ~ 
i 
3. Remove all deposits from the piston. P we. s4 | E 
4. Clean carbon from piston ring grooves with a ring 
groove cleaner (A). If cleaning tool is not available, break 
an old ring and use it carefully to clean groove. 
5. Check that oil return passages in grooves are open. 
MX,2520A1,A18 -19-210CT92 
CTM5 (200CT92) 25-20-11 K Series Air Cooled Engine 
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Cylinder Block, Valves and Internal Components/Inspect Piston 


6. Inspect piston for scoring or fractures. Replace piston 
if damaged. 


NOTE: Inspect clearance visually. Replace piston if 
clearance appears excessive. 


7. Check ring grooves for wear at several points around 
piston. Replace piston if clearance is greater than 
specification. 


-UN-29AUG88 


CLEARANCE SPECIFICATION (MAX) 


M38102 


Top Ring Second Ring Oil Control 
Ring 

0.17 mm 0.16 mm = 

(0.007 in.) (0.006 in.) 


MX,2520A1,A19 -19-210CT92 


8. Measure piston pin outer diameter. Replace if less Af 


than specification. 


9. Measure piston pin bore. Replace piston if 
measurement is greater than specification. 


E 

SPECIFICATIONS 2 

Piston Pin O.D. Piston Bore I.D. ? 
(MIN) (MAX) 

12.99 mm 13.04 mm S 

(0.511 in.) (0.513 in.) = 

CA VAN 5 

` A ! J < 

\ ed à P 

2 

MX,2520A1,A20 -19-210CT92 
CTM5 (200CT92) 25-20-12 K Series Air Cooled Engine 
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Cylinder Block, Valves and Internal Components/Inspect Connecting Rod 


10. Measure piston O.D. (A) perpendicular to piston pin 
bore. 


11. Measure cylinder bore. (See Inspect Block in this 
group.) 


2 
12. Subtract piston O.D. measurement (A) from cylinder 3 
bore measurement to determine piston-to-cylinder bore 3 
clearance. i 
13. Replace piston and/or rebore cylinder block if not 5 
within specifications. (See this group.) > 
SPECIFICATIONS 
Pistón O:D (Adora o tao da Peed A e be 63.86—63.88 mm (2.516—2.5168 in.) 
Piston-to-Cylinder Bore Clearance (Std.) .. 0... 2... ee 0.12 mm (0.005 in.) 
(MAX i Mya ete beet o ete eg hg Se tere 0.1375 mm (0.0054 in.) 


—PROPO 


MX,2520A1,A20A -19-210CT92 


INSPECT CONNECTING ROD 


1. Clean and inspect rod. Replace if scored. ¡QUA 
A 
2. Analyze crankshaft and connecting rod wear. (See ” 
Section 100, Group 10.) . £ 2 
A a” Di P a 
3. Install connecting rod cap. Tighten to 20 N-m (177 t sE. Z 
lb-in.). i 
o. 
4. Measure connecting rod crankshaft bearing and piston s 5 
bearing (A). Replace connecting rod if either > 
measurement is greater than specifications. 
BEARING I.D. SPECIFICATIONS (MAX) 
Crankshaft Piston 
Bearing Bearing 
24.55 mm 13.04 mm 
(0.967 in.) (0.514 in.) 
MX,2520A1,A21 -19-210CT92 
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Cylinder Block, Valves and Internal Components/Piston Rings 


REMOVE AND INSTALL PISTON RINGS 
1. Remove piston rings with a piston ring expander. 


2. Inspect piston. Clean piston ring grooves. (See this 


4. Install top ring (A) and second ring (B) with R or NPR 
mark facing up. Rings should turn freely in grooves. 


group.) 
3. Check piston ring end gap. (See this group.) =D a 


5. Oil ring is an assembly. Install spacer (C), then side 
rails (D). Put side rail end gaps 180° apart. 


-UN-06APR91 


M80376 


2. Install each ring squarely in bore approximately 25.4 


3. Check end gap. Replace ring if end gap is more than 
specifications. i 


END GAP SPECIFICATIONS 


mm (1.0 in.) down from top of cylinder. — 


A—Top Ring 

B—Second Ring 

C—Spacer 

D—Side Rails 

MX,2520A1,A22 -19-210CT92 

CHECK PISTON RING END GAP 
1. Before installing rings on piston, check end gap in - < 
cylinder bore. > ’ | ES 


-UN-02APR91 


Minimum End Gap ...........-.-000 00 ee 0.18 mm (0.007 in.) 
Maximum End Gap ...........-.0000 eee 0.80 mm (0.032 in.) 
MX,2520A1,A23_-19-210CT92 
CTM5 (200CT92) 25-20-14 K Series Air Cooled Engine 
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Cylinder Block, Valves and Internal Components/Crankshaft 


REMOVE, INSPECT AND INSTALL 
CRANKSHAFT 


1. Remove flywheel. (See Group 10.) 


7 


— PS, 
2. Remove camshaft. (See this group.) d S 
E MS: 


-UN-02APR91 


3. Remove piston and connecting rod. (See this group.) i 


4. Remove crankshaft. 


M80378 


IMPORTANT: A bent crankshaft must be replaced; it 
cannot be straightened. FG150G Shown 


5. Check crankshaft alignment (T.I.R.). (See this group.) 


6. Clean and inspect crankshaft. Replace if parts are 
scratched or damaged. 


7. Analyze crankshaft and connecting rod wear. (See 
Section 100, Group 10.) 


8. Measure crankshaft connecting rod journal. Replace 
crankshaft if measurement is less than specifications. 


9. Cover keyway on flywheel end of crankshaft with tape 
to prevent seal damage when installing crankshaft. 


10. Apply clean engine oil to crankshaft bearings and 
journal. 


11. Pack lithium based grease in oil seals. 
12. Install crankshaft. 

13. Install piston and connecting rod. 

14. Install crankshaft. 


15. Install flywheel. 


JOURNAL SPECIFICATIONS (MIN) 


Main Bearing Journal Connecting 
PTO Side Flywheel Rod Journal 
Side 
19.963 mm 19.963 mm 24.45 mm 
(0.786 in.) (0.786 in.) (0.963 in.) 


MX,2520A1,A24 -19-210CT92 


CTM5 (200CT92) 25-20-15 K Series Air Cooled Engine 
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Cylinder Block, Valves and Internal Components/Crankshaft 


INSPECT CRANKSHAFT BALL -—A) 
BEARINGS—FG150G i 


1. Remove flywheel end oil seal. (See Inspect Oil Seals 
in this group.) 


2. Remove crankshaft bearing from cylinder block using 
a bearing, bushing and seal driver set. 


Remove bearing from crankcase cover using a blind hole 
puller set. 


3. Thoroughly clean bearings in solvent. Dip bearings in 
light weight oil. 


4. Spin each bearing by hand and check for axial (A) 
and radial (B) free play. 


5. Replace bearings if noisy or too much play. 
6. Install bearings flush to inside of crankcase cover or 
cylinder block using a bearing, bushing and seal driver 


set. 


7. Install oil seal. 


@—+||— 


-UN-29AUG88 
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MX,2520A1,A25_-19-210CT92 


CTM5 (200CT92) 25-20-16 


K Series Air Cooled Engine 
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Cylinder Block, Valves and Internal Components/Crankshaft 


INSPECT CRANKSHAFT BALL -—A) 
BEARINGS—FG150D ` 


1. Remove oil seals. (See Inspect Oil Seals in this 
group.) 


@—+||— 


2. Remove crankshaft bearings using a bearing, bushing 
and seal driver set. 


-UN-29AUG88 


3. Thoroughly clean bearings in solvent. Dip bearings in 
light weight oil. 


M38073 


4. Spin each bearing by hand and check for axial (A) 
and radial (B) free play. 


5. Replace bearings if noisy or too much play. 


6. Install bearings flush to inside of crankcase cover or 
cylinder block using a bearing, bushing and seal driver 
set. 


7. Install oil seals. 


MX,2520A1,A26 -19-210CT92 


CHECK CRANKSHAFT ALIGNMENT (TIR) 


Place crankshaft into an alignment jig and rotate 
crankshaft slowly. Use dial indicators (A) to measure 
maximum total indicated runout (TIR). If not according to 
specification replace crankshaft. 


SPECIFICATIONS 


-UN-O6APR91 


Maximum: TR oa ad rara tan id 0.05 mm (0.002 in.) 


M80380 


FG150G 


-UN-06APR91 


M80381 


FG150D 


MX,2520A1,A27 -19-210CT92 


CTM5 (200CT92) 25-20-17 K Series Air Cooled Engine 
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Cylinder Block, Valves and Internal Components/Cylinder Block 


INSPECT OIL SEALS 3 


P 
NOTE: FG150G PTO is driven by the camshaft, FG150D | 
PTO is driven by the crankshaft. 


1. Remove flywheel. (See Group 10.) 


-UN-02APR91 


2. Inspect oil seals (A and B) at flywheel end and PTO h 7, 


: (E) 
end for wear or damage. Replace if necessary. — 
3. Remove crankshaft. (See this group.) S 
> 
4. Remove worn or damaged seals with a screwdriver. Flywheel Side 
5. Install seals with lip to inside of engine using bearing, 
bushing and seal driver set. Press seals in until flush 
with hub. » > 
6. Install crankshaft. r _ 
A 48) g 
7. Install flywheel. ES4) 8 
—y zZz 
e > 
\ 2 


PTO Side—FG150G Shown 
MX,2520A1,A28 -19-210CT92 


INSPECT CYLINDER BLOCK 
1. Remove crankshaft. (See this group.) 
2. Clean and check block for cracks. 


3. Cracks not visible to the eye may be detected by 
coating the suspected area with a mixture of 25 percent 
kerosene and 75 percent light engine oil. 


4. Wipe area dry and immediately apply coating of zinc 
oxide dissolved in wood alcohol. If crack is present, 
coating becomes discolored at the defective area. 
Replace block if any cracks are found. 


MX,2520A1,A29 -19-210CT92 


CTM5 (200CT92) 25-20-18 K Series Air Cooled Engine 
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Cylinder Block, Valves and Internal Components/Cylinder Block 


NOTE: A bare block is available for service. 

5. Measure cylinder bore parallel with crankshaft and 
right angles to crankshaft at top and bottom of ring 
travel. 


6. If cylinder bore exceeds wear limit, replace cylinder 
block or rebore cylinder. (See this group.) 


NOTE: If cylinder is rebored, oversize piston and rings 
must be installed. 


7. Install crankshaft. 


CYLINDER BORE SPECIFICATIONS 


-UN-23FEB89 


-UN-02APR91 
— INP 
inn 


Standard ..............0.. 63.98—64.00 mm (2.521—2.522 in.) 
Wear Limite. soc. eee o a a acl 64.05 mm (2.524 in.) 
Out-of-Round (Max) ......o.oooooo.oo oo... 0.045 mm (0.0018 in.) 
> 
MX,2520A1,A30 -19-210CT92 
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Cylinder Block, Valves and Internal Components/Cylinder Block 


REBORE CYLINDER BLOCK 


NOTE: The cylinder block can be rebored to use 0.25, or 
0.50 mm (0.010 or 0.020 in.) oversize pistons 
and rings. Have a reliable repair shop rebore the 


block, or use the drill press and honing tool. eS 
LOSE É 
1. Rebore cylinder with a honing tool to initial and final a ey 
bore specifications. = : i gD 
SSS D 
2. Align center of bore to press center. Set the press to \ = 


operate from 200—250 rpm. \ i 


3. Lower and raise hone until ends extend 20—25 mm Ga i 
(0.75—1.0 in.) past ends of cylinder. T K- A 


4. Turn adjusting nut on one hone until stones contact 
cylinder wall at narrowest point. 


5. Coat inside of cylinder with honing oil. Turn hone by 
hand. If you cannot turn it, hone is too tight. 


6. Start drill press. Move hone up and down in cylinder 
approximately 20 times per minute. 


7. Check cylinder diameter regularly during honing. Stop 
press before measuring. Remove hone from cylinder. 


NOTE: Finish should not be smooth, but have a 40—60° 
cross-hatch pattern. 


IMPORTANT: Check stone for wear or damage. Use 
correct stone for the job. 


CYLINDER INITIAL BORE SPECIFICATIONS 


y 


-UN-25AUG88 


M24711 


Piston Oversize: Piston Oversize: 
0.25 mm 0.50 mm 
(0.010 in.) (0.020 in.) 
64.21 —64.23 mm 64.46—64.48 mm 
(2.530—2.531 in.) (2.540—2.541 in.) 
MX,2520A1,A31 -19-210CT92 
CTM5 (200CT92) 25-20-20 K Series Air Cooled Engine 
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Cylinder Block, Valves and Internal Components/Inspect and Replace 


8. Hone the cylinder an additional 0.028—0.030 mm 
(0.0011—0.0012 in.) for final bore specifications. This 
allows for 0.020 mm (0.0008 in.) shrinkage when cylinder 
cools. 


IMPORTANT: DO NOT use gasoline or commercial 
solvents to clean cylinder bores. 
Solvents will not remove metal particles 
produced during honing. 


9. Clean the cylinder thoroughly using soap, warm water 
and clean rags. Continue to clean cylinder until white 
rags show no discoloration. 


10. Dry the cylinder. Apply engine oil to cylinder wall. 


25 
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INSPECT AND REPLACE GOVERNOR 


IMPORTANT: Removal damages governor. If not 
damaged, do not remove. 


1. Remove crankcase cover. (See this group.) 
2. Remove governor cover. 


3. Inspect governor. If necessary to replace, remove with 
screwdriver. 


4. If removed, press shaft (C) back into block until it 
protrudes 32.2—32.8 mm (1.267—1.291 in.). 


NOTE: Assemble sleeve and gear before installing 
assembly on shaft. 


5. Install sleeve (A) onto governor gear (B). 


6. Install governor assembly onto shaft. Push down on 
assembly until it snaps into place. 


7. Install governor cover. 


8. Install crankcase cover. 


CTM5 (200CT92) 25-20-21 


-UN-07SEP88 


M51762 


MX,2520A1,A32_-19-210CT92 


K Series Air Cooled Engine 
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Cylinder Block, Valves and Internal Components/Inspect and Replace 


INSPECT AND REPLACE GOVERNOR 
SHAFT 


NOTE: It is not necessary to remove governor shaft 
unless damaged. 


1. Remove crankcase cover. (See this group.) 


-UN-02APR91 


2. Inspect shaft (A). Replace if damaged. 


3. To replace shaft, loosen nut (D) on lever (C). 


M80386 


4. Remove retaining pin (E), governor shaft and washer 


(B). 


A—Governor Shaft 
5. Install washer, shaft and retaining pin. Tighten nut. B—Washer 
C—Governor Lever 
D—Nut 


6. Install crankcase cover. E—Retaining Pin 


MX,2520A1,A33_-19-210CT92 


CTM5 (200CT92) 25-20-22 K Series Air Cooled Engine 


220596 
PN=179 


Group 25 
Ignition and Charging System 


REMOVE AND INSTALL ARMATURE WITH > PR 
COIL AY ; 


1. Remove blower housing. (See Group 10.) 


2. Remove fuel tank. (See Group 05.) 


-UN-02APR91 


3. Disconnect wiring lead (B). 


4. Remove cap screws (C) and armature with coil (A). 


M80387 


5. Loosely install armature with coil. 
6. Connect wiring lead. 


7. Adjust armature air gap. (See this group.) 


8. Install fuel tank. 


9. Install blower housing. 


MX,2525A1,A1 -19-210CT92 


ADJUST ARMATURE AIR GAP 
1. Turn flywheel magnet away from armature. 


2. Insert feeler gauge blade (B) between flywheel and 
armature. 


3. Push armature against flywheel and tighten screws 
(A). 


-UN-02APR91 


4. Turn flywheel to remove feeler gauge. 


M80388 


AIR GAP SPECIFICATIONS 


Feeler Gauge Blade ..........o.o.o.o.o.oo.oo.. 0.30 mm (0.012 in.) 


MX,2525A1,A2 -19-210CT92 


CTM5 (200CT92) 25-25-1 K Series Air Cooled Engine 
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Ignition and Charging System/Replace Ignitor 


REPLACE IGNITOR 
1. Disconnect wiring lead (B). 
2. Remove ignitor (A). 


3. Install ignitor. 


-UN-02APR91 


4. Connect wiring lead. 


M80389 


MX,2525A1,A3__-19-210CT92 


CTM5 (200CT92) 25-25-2 K Series Air Cooled Engine 
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Group 30 
Starting Systems 


DISASSEMBLE RECOIL STARTER 


1. Remove starter. 


2. Pull handle out about 30 cm ( 1 ft). Tie knot (B) to 
prevent rope from winding back onto reel. 


-UN-02APR91 


3. Pry knot (C) out of handle and untie. 


4. Remove handle from rope. 


M80390 


5. While holding reel with thumb, untie knot (B). Slowly 
release reel tension. Do not let rope get wedged 
between reel and housing. 


CAUTION: Wear gloves and protective goggles 
for remaining steps. 


6. Remove nut (A) and ratchet cover. 


MX,2530A1,A1__-19-210CT92 


A CAUTION: A loaded spring operates under 
great pressure. Make sure spring tension 
between reel and housing is released before 
removing reel. 


7. Turn the reel one half turn counterclockwise so no 
spring tension can be felt. 


-UN-02APR91 


8. Remove spring (D), collar (E), and nylon washer (C). 


9. Remove pawl assembly (B) and pivot pin (A). 


M80391 


A—Pivot Pin 
B—Pawl Assembly 
C—Nylon Washer 


D—Spring 
E—Collar 
MX,2530A1,A1A -19-210CT92 
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Starting Systems/Recoil Starter 


10. Spring is stored in reel. Carefully remove while 
holding spring in underside of reel. ; 


11. Inspect starter for wear or damage. (See this group.) ( i 


-UN-02APR91 
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INSPECT RECOIL STARTER 
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A—Nut E—Pawl H—Spring K—Handle 
B—Rachet Cover F—Pivot Pin ¡Collar L—Housing 
C—Spring G—Reel J—Nylon Washer M—Rope 
D—Nylon Pawl 


Inspect all parts for wear or damage. Replace as 
necessary. 
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Starting Systems/Recoil Starter 


REPLACE SPRING 


CAUTION: Spring is wound under great tension 
in reel or spring case. Do not let spring fly 
loose. Hold spring firmly in place while 
replacing. 


-UN-02APR91 


1. Working from the center out, carefully unwind spring 
from reel. 


2. Hook outside spring tang in reel. Wind spring into 
reel, working toward center. 


M80394 
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ASSEMBLE RECOIL STARTER 
1. Wind rope clockwise onto reel. 
2. Apply multipurpose grease to spring. 


3. Install reel with spring in housing. Align inner tang (A) 
with catch (B). 


-UN-02APR91 


4. Turn reel clockwise until you feel tang hook on catch. 


M80395 
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5. Install pivot pin (A) and pawl assembly (B). 
6. Install nylon washer (D), collar (F) and spring (E). 
7. Install ratchet cover (C) and nut. 


A—Pivot Pin 
B—Pawl Assembly 
C—Rachet Cover 
D—Nylon Washer 


-UN-02APR91 


E—Spring ` 
F—Collar g 
3 
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Starting Systems/Recoil Starter 


to preload spring. 


of rope through hole. Tie knot (B) to hold rope. 
10. Install handle and secure with knot (C). 

11. Remove knot (B). 

12. Pull rope to check for proper operation. 


13. Install recoil starter on engine. 


8. Place rope in notch (A). Turn reel two turns clockwise 


9. While holding reel to keep it from unwinding, feed end 


A—Knot 
B—Knot 
C—Spring 
D—Pawls 
E—Retainer 


MX,2530A1,A7 
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Group 00 
Engine Application and Repair Specifications 


ENGINE APPLICATIONS CHART 


Refer to the engine application chart to identify 
product-model/engine type-model relationship. 


21-INCH REAR DISCHARGE WALK-BEHIND MOWERS (S.N. 450001— ) 
(S.N. 050001- ) 


Machine Engine Model No. 
TAPB Pewee eae tess ra tr tara FC150V-AS02 
VAS E E a ae tn a nai E E FC150V-AS00 
JASE A roina Oe Malad ts Date A E a trav FC150V-AS01 
21-INCH REAR DISCHARGE WALK-BEHIND MOWERS (S.N. GXXXXX010001— ) 

Machine Engine Model No. 
14PB (Engine S.N. —103663) ....... 20.0.0. 02 ee FC150V-BS00 
14SB (Engine S.N. 103664—225603) ... 1.0... ooo. FC150V-CS00 

(Engine S.N. A00002— )..... aa FC150V-ES00 
14SE (Engine S.N. 047346221774)... ooo FC150V-BS01 

(Engine S N A0550 Dicc ek Pad edie dees eed ae Bade A ras eb aoa eS FC150V-ES01 
14SE (Engine S.N. 221775 ) (5 HP) new he ea a oo ee a we de he FC150V-FS01 
(ASEO APN tek aad Sut e dd ld A deleted Des dedos ds he A Bk oe AM FC150V-ES06 
TEASTAS: RR) A di LÍA Aen FC150V-ES09 


NOTE: 1992 MODELS, both Push or Self-Propelled, start with SN 050001-. 
NOTE: SERIAL NUMBER PREFIX FOR PUSH MOWER IS GX14PTA (1992- ) 
NOTE: SERIAL NUMBER PREFIX FOR SELF-PROPELLED IS GX14STA (1992- ) 
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Engine Application and Repair Specifications/Repair Specifications 


FC150V REPAIR SPECIFICATIONS 


GROUP 05—FUEL AND AIR SYSTEMS 


Item Specification 
Breather 
Maximum Air Gap a saa gi aa eae a eS Ae ae RA Oe ae ed 0.20 mm (0.008 in.) 
GROUP 10—BLOWER HOUSING AND FLYWHEEL 
Flywheel Nut Torque ...... 2... ee ee 45 N-m (83 lb-ft) 
Minimum Flywheel Screen Gap ... sasaaa aaa ee 1.50 mm (0.059 in.) 
GROUP 15—CYLINDER HEAD AND VALVES 
Valve- Glera g an fig it acct thn ea eect See annie a en ea hee ee ea we 0.12 mm (0.005 in.) 
Rocker Arm 
Stud “and Nut Torque: otero ee Pha eet a SAG ee ae ee da ata 7 N-m (62 Ib-in.) 
Push Rod 
MES EA ER 0.60 mm (0.024 in.) 
Valves and Springs 
Minimum Spring Free Length ............o.o.o.o.o.oo ooo 31.50 mm (1.240 in.) 
Maximum Valve Guide I.D. 
WAKO- 9S oo oe. cease ds Pie et eee ee Pants Peed aida RR a 5.55 mm (0.218 in.) 
EXHAUST i 2 fe ce A Pe hie hace eee EA A ee ee ae a Soe oe 5.56 mm (0.219 in.) 
Minimum Valve Stem O.D. 
Int ainia ds A EA alae agree ed 5.44 mm (0.214 in.) 
EXNaust ias ata e is Sas dead dd ai ea Se 5.42 mm (0.213 in.) 
Maximum Valve Stem Bend o... 0.03 mm (0.001 in.) 
Minimum Valve Stem End Length ........... 0.00000 ee 3.80 mm (0.150 in.) 
Valve Seating Surface ....... 2.0... 00. ee 0.50—1.10 mm (0.020—0.043 in.) 
Valve Seat and: Face Angle ice a ee Sie ee BA ee A doe a wa ae ee Pe 45° 
Minimum Valve Margin ........... o... o... 0.50 mm (0.020 in.) 
Valve Narrowing: ANÍS: ++ ita ated det aie AAA 44d Pad tan 30° 
Cylinder Head 
Cylinder Head Flatness ..... 20... 0.0.2 ee 0.07 mm (0.003 in.) 
Cap Screw Torque In Sequence 
Initial “Torque fs dete eh ee Reed edhe ad dw edad 18 N-m (159 Ib-in.) 
Final TOQUE Cv iii idl rie E A AA 24 N-m (212 Ib-in.) 
Spark Plug: Torque: d feiii peee a ana AAA AAA 20 N-m (177 Ib-in.) 
Continued on next page MX,3000A1,A2 -19-210CT92 
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Engine Application and Repair Specifications/Repair Specifications 


GROUP 20—CYLINDER BLOCK AND INTERNAL COMPONENTS 


Item Specification 


Crankcase Cover 


Oil Capacity a A yesh hale e ata aie Ae eh ee Pet do Etats de E 0.6 L (1.27 pt) 
Cap" Screw Torque. Patra a da BFE DA chee aa 7 N-m (62 Ib-in.) 
Drain Plug: Torque: 25 224 a o ee heh Pe Pas ais Cee ee ee 21 N-m (186 lb-in.) 
Camshaft 
Minimum End Journals O.D. 2.1.2.2... 0 ee 13.92 mm (0.548 in.) 
Minimum Lobe Height ........... <<... eee ee 22.80 mm (0.898 in.) 
Maximum Cover and Crankcase Bearing LD. ..........0 0000 eee 14.07 mm (0.554 in.) 
Piston 
Maximum Ring Groove Clearance ........... 0.000 ee 0.10 mm (0.004 in.) 
Minimum Ring End Gap riat eree a a a aa a E A aa Wa aa a a a e a aoar 0.18 mm (0.007 in.) 
Maximum Ring End Gap 
Compression RINGS... tra rta tak a TE a a ea dn 1.00 mm (0.039 in.) 
Oil Ring: Side: Ralls) ¿bit Rae Pele Be ee eas Saale ea eee ek BS 1.50 mm (0.059 in.) 
Minimin Pin Q.D Cuida tea A ay) Fala ek ak AE eae oe ete eS 14.98 mm (0.590 in.) 
Maximum Pin Bore I.D... 2.2... 000 0 ee 15.05 mm (0.593 in.) 
Maximum Piston-to-Piston Pin Clearance ............ 0000 ce eee te ee 0.07 mm (0.003 in.) 
PUSLOM EO Diciendo dk Ree, alee: os 64.90 mm (2.555 in.) 
Piston-to-Cylinder Bore Clearance 
Standard Clearance .... noana aaa ee 0.06—0.10 mm (0.0024—0.0039 in.) 
Wear Limit, enee Apt atar fated dd attend, Mie, aide ehh Ow ee dete bale 0.1375 mm (0.0054 in.) 
Connecting Rod 
Maximum Crankshaft Bearing |.D............ 000 ee 28.07 mm (1.105 in.) 
Maximum Piston Pin Bearing LD: sess reread dad aka a re ee 15.05 mm (0.593 in.) 
Maximum Connecting Rod-to-Piston Pin Clearance ..........o.o.o.oooooooooo.... 0.07 mm (0.003 in.) 
Maximum Connecting Rod-to-Crankpin Clearance .........o.o.o.o.o.ooooooooo. o... 0.15 mm (0.006 in.) 
End-Cap Screw Torque ........o.o.oo o... 12 N-m (106 Ib-in.) 
Crankshaft 
Minimum PTO Side Journal O.D. .... 2.2.0.0... ee 24.92 mm (0.981 in.) 
Minimum Connecting Rod Journal O.D. ......... 20000 ee 27.92 mm (1.099 in.) 
Maximum Crankcase Cover Plain Bearing LD. ............ 0.2000 ce eee eee 25.10 mm (0.988 in.) 
Maximum Teles & 284 eae eke aa ae be ae be Sa a aidan ia ee al are aes 0.20 mm (0.008 in.) 
ENQ RIEV ii rin disp ta eae ie le a a aed an tia ee a a A a 0—0.050 mm (0—-0.020 in.) 
Cylinder Bore 
Standard Cylinder Bore I.D. . 2... 0.2.0.2. 00 ce ooo... 64.90—65.00 mm (2.557—2.561 in.) 
Maximum Cylinder Bore LD. 2.1.2.2... 000 ee 65.06 mm (2.563 in.) 


Rebore Cylinder 
Oversize Diameter 


O25 MIM: ess es een Sega aes PAI ed tee oe Teas, ASN a Bd Gd Bea 65.21—65.23 mm (2.567—2.568 in.) 
0S0 MM ercer bi Grate oe ie Gola Gea Gn be by au bye mea aia des Goa) aes A 65.46—65.48 mm (2.577—2.578 in.) 
A a a a ee ORR oe ld Eat oi ees 65.71—65.73 mm (2.587—2.588 in.) 


Continued on next page MX,3000A1,A3  -19-210CT92 
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Recoil and Electric Starter 


See Starter Specifications in this Group. 


Engine Application and Repair Specifications/Repair Specifications 
GROUP 20—CYLINDER BLOCK AND INTERNAL COMPONENTS—CONTINUED 
Item Specification 
Oil Pump 
Minimum Rotor Shaft O.D. ........o.o.oo.o ooo 9.01 mm (0.355 in.) 
Maximum Rotor Shaft Bearing LD. ..........0.o.ocoo.ooo ooo... 9.14 mm (0.360 in.) 
Minimum Outer Rotor Thickness .......... aeaa ee 11.95 mm (0.471 in.) 
Maximum Outer Rotor Bore Depth ............ 00000 ee 12.10 mm (0.476 in.) 
Minimum Outer Rotor O.D. asasan aaa aa ee 22.93 mm (0.903 in.) 
Maximum Outer Rotor Bearing I.D. ........ 0... 000 ee 23.17 mm (0.912 in.) 
Minimum Valve Spring Free Length 
(Engine S.N. 047346—072217) .. 0... 0 ee 17.00 mm (0.669 in.) 
(Engine. S:N: 0722185) cu soak eae nace Pees Se eo a ee ae ace de ee 19 mm (0.748 in.) 
Governor Arm Nut Torque ............... ee 7 N-m (62 Ib-in.) 
GROUP 25—IGNITION AND CHARGING SYSTEM 
Ignition Coil Air Gap ......... ee 0.30 mm (0.012 in.) 
See Ignition Tests in this Group. 
GROUP 30—STARTING SYSTEMS 
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Group 05 
Fuel and Air Systems 


SERVICE PARTS KITS 


The following kits are available through your parts 
catalog: 


Carburetor Gasket Kit 
Main Jet High Altitude Kit 


Complete Carburetor 


MX,3005A1,A1_ -19-210CT92 


REMOVE AND INSTALL CARBURETOR 
1. Close fuel shut off valve on fuel tank. 

2. Drain fuel from carburetor. 

3. Disconnect hoses (A and B). 

4. Remove duct (C) and collars (F). 


5. Disconnect linkage (D and E) and remove carburetor, 
gaskets and insulator (G). 


6. Make repairs as necessary. (See procedure in this 
group.) ~ 

o Dal Y 
NOTE: Install carburetor and gaskets with convex side of ye) hie 


insulator (G) toward cylinder head and tab (H) E f 
pointing down. (G -e WE $ 
nt * D 
7. Install gaskets, insulator and carburetor. Connect Z 


linkage. 


8. Install collars, duct and cap screws. 


M51752 


9. Connect hoses. 


A—Oil Breather Hose E—Throttle Linkage 


B—Fuel Hose F—Collar 
C—Air Intake Duct G—Iinsulator 
D—Choke Linkage H—Tab 
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Fuel and Air Systems/Carburetor 


1—Throttle Plate 
2—Carburetor Body 
3—Bushing 
4—Throttle Shaft 
5—Pilot Jet 
6—Bushing 
7—Choke Shaft 


CTM5 (200CT92) 


8—Washer 
9—Collar 
10—Choke Plate 
11—Pilot Screw 
12—Spring 
13—Hose 
14—Idle Screw 


DISASSEMBLE, CLEAN, INSPECT AND ASSEMBLE CARBURETOR 


15—Spring 
16—Main Jet 
17—Needle Valve 
18—Main Nozzle 
19—Float Pin 
20—Float 


30-05-2 
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21—Gasket 
22—Float Chamber 
23—Drain Screw 
24—Spring 
25—Washer 
26—Plug 
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Fuel and Air Systems/Service 


IMPORTANT: To remove float, use a long nosed IMPORTANT: Rinse carburetor body in warm 
pliers on end of pin. Do not strike water to neutralize corrosive action 
opposite end of pin. Damage to pin of cleaner on aluminum. 


holder may result. 
3. Rinse carburetor with warm water and dry with 


Do not clean holes or passages with compressed air. Do not use rags or paper to dry 
small drill bits or wire. parts: lint may plug holes or passages. 
1. Soak carburetor body and all parts, except 4. Inspect all parts for wear or damage, replace as 
gaskets, float and plastic rings, in carburetor cleaning necessary. 


solvent for 1/2 hour maximum. 
NOTE: Main jet high altitude kits are available. 
2. Spray all passages with a carburetor cleaning 
spray to verify that all internal passages are open. Float is plastic. The float cannot be adjusted. 
Replace if necessary. 


MX,3005A1,A4__-19-210CT92 


SERVICE BREATHER 


NOTE: Breather is located in cylinder head. 


1. Remove engine cover. (See Group 10.) 


2. Remove breather cover and gasket. 


-UN-07SEP88 


3. Remove rocker arm cover. 


4. Measure air gap between reed valve (A) and valve 
seat (B) at valve tip. Replace reed valve if gap exceeds 
specification. 


M51757 


5. Remove breather valve (C). 


6. Inspect breather for sticking, binding, cracks or 
distortion. Replace breather if worn or damaged. 


7. Inspect valve seating surface. Surface must be free of 
nicks or burrs. 


-UN-07SEP88 


8. Check that drain back hole (D) in breather chamber is 
open. 


M51755 


9. Install breather assembly, gasket and cover. 


SPECIFICATIONS 


A—Reed Valve 

B—Valve Seat 

C—Breather Valve (2 used) 
D—Drain Back Hole 


Air Gap A hehe e Been gee 0.20 mm (0.008 in.) 
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Fuel and Air Systems/Service 


SERVICE AIR CLEANER 


1. Remove cover (D) and disassemble the filter 
elements. 


IMPORTANT: Do not clean paper element. 
2. Wash foam element (A) in detergent and water. Dry 
element. 
Squeeze out excess oil. 
4. Replace paper element (B) if: 
—Element is oily, dirty, bent, torn, crushed, 
or obstructed in any way. 
—Seal is damaged. 


—Engine performance is poor. 


5. Inspect housing (C), and cover (D) for damage. 
Replace if necessary. 


6. Assemble and install air cleaner elements. 


3. Put 12—15 drops of engine oil on foam element (A). 


A—Foam Element 
B—Paper Element 
C—Housing 
D—Cover 


-UN-11FEB91 
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Group 10 
Blower Housing and Flywheel 


OTHER MATERIAL 


Number Name Use 
T43512 Thread Lock and Sealer (Medium Engine cover mounting stud. 
Strength) 
MX,3010A1,A1 -19-210CT92 
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Blower Housing and Flywheel/Remove and Install Engine Cover 


REMOVE AND INSTALL ENGINE COVER 


NOTE: Fuel tank assembly is removed with engine 
cover. 


1. Close fuel shut-off valve. 


2. Disconnect fuel hose (C). Close all openings using 
caps and plugs. 


3. Remove recoil starter. 


4. Remove flywheel nut, cup and screen assembly (A) 
and spacers, if equipped. 


5. Remove oil filler cap and collars (B). 
6. Disconnect adapter (D). 
7. Remove engine cover. 


8. Inspect cover for wear or damage. Replace if 
necessary. 


A—Cup and Screen Assembly 
B—Collar (4 used) 
C—Fuel Hose 
D—Adapter 


-UN-07SEP88 
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9. Install engine cover and cup and screen assembly. 

10. Adjust flywheel screen. (See this group.) 

11. Connect adapter. 

12. Install collars and filler cap. 

13. Install spacers, if equipped, cup and screen 

assembly and flywheel nut. Tighten nut to 45 N-m (33 

lb-ft). 

14. Install recoil starter. 

15. Connect fuel hose and open shut-off valve. 

MX,3010A1,A2 -19-210CT92 
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Blower Housing and Flywheel/Remove and Install Brake Band—If Equipped 


FLYWHEEL SCREEN ADJUSTMENT 


Adjust gap (C) between the blades under screen (A) and 
engine cover (B) to specifications using spacers. 


SPECIFICATIONS 


Gap. (Min) *.;.72.s ak n a Ua ets J he 1.5 mm (0.059 in.) 


-UN-29AUG88 
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REMOVE AND INSTALL BRAKE 
BAND—ZONE START MODELS 


1. Remove engine cover. (See this group.) 
2. Remove oil fill tube. 


3. Pry spring arm (A) over stop. 


-UN-07SEP88 


4. Remove pin and washer (B). 


NOTE: Remove engine cover mount stud when replacing 
brake band only. 


5. Inspect band for wear or damage. Replace if 

necessary. 

—Remove engine cover mount stud on end of band. 

—Replace brake band. 

—Apply thread lock and sealer (medium strength) on 
threads of engine cover mount stud. 

— Install brake band and stud. 


6. Install brake band, washer and pin. 
7. Install spring arm in front of stop. 
8. Install oil fill tube. 


9. Install engine cover. 
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Blower Housing and Flywheel/Remove and Install Flywheel 


REMOVE AND INSTALL FLYWHEEL 

X y 
1. Remove engine cover. (See this group.) m l 
2. Remove armature with coil. (See Group 25.) 


3. Remove brake band, if equipped. (See this group.) 


-UN-11FEB91 


4. Remove flywheel using a two-jaw puller. 


5. Inspect flywheel for wear or damage. Replace if 
necessary. — 


M80166 


6. Install flywheel. 
7. Install brake band, if equipped. 
8. Install armature with coil. 


9. Install engine cover. 
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Group 15 
Cylinder Head and Valves 


OTHER MATERIAL 


Number Name Use 
SCOTCH-BRITE® Abrasive Clean Cylinder Head 
Sheets/Pads 
Valve Guide Cleaner Clean Valve Guides 
Stanisol (or Kerosene) Finish Ream Valve Guide 
Prussian Blue Compound Check Valve Seat Contact 


SCOTCH-BRITE is a trade mark of the 3M Company. MX,4015A1,A1 -19-2100T92 


SERVICE PARTS KITS 


The following kits are available through your parts 
catalog: 


Overhaul Gasket Kit 


Intake & Exhaust Valve Kit 


Rocker Arm Kit 


MX,3015A1,A0__-19-210CT92 


CTM5 (200CT92) 30-15-1 K Series Air Cooled Engine 


220596 


PN=198 


Cylinder Head and Valves/Rocker Arm Assembly 


REMOVE, INSPECT AND INSTALL ROCKER 
ARM ASSEMBLY 


1. Remove rocker arm cover. 


2. Turn crankshaft until piston is at highest position in 
compression stroke. 


3. Remove nut (C) and pivot (D) to remove arm (A). 


IMPORTANT: Mark push rods for reassembly in 
original locations. 


4. Remove push rods (B). 


5. Bend open lock tabs (E). Remove rocker arm studs 
and support plate. 


6. Inspect parts for wear or damage. Replace as 
necessary. 


7. Inspect push rods for bends using V-blocks and a dial 


indicator. Turn rod slowly and read variation on indicator. 
Replace if variation is greater than specifications. 


8. Install support plate and studs. Tighten studs to 
specifications. Bend over lock tabs. 


IMPORTANT: Align rocker arms over push rods 
during assembly. 


9. Install push rods, rocker arms, pivots and nuts. 
10. Check valve clearance. (See this group.) 


11. Install rocker arm cover. 


SPECIFICATIONS 


A—Rocker Arm (2 used) 
B—Push Rods 
C—Nut (2 used) 
D—Pivot (2 used) 
E—Lock Tab 


-UN-07SEP88 


M51747 


-UN-31AUG88 


M50044 


Push Rod Bend (Max) ............o..o.o..o.o. 0.30 mm (0.012 in.) 
Rocker Arm Stud Torque .......o.o.o.oo.oo.oo.oo.. 7 N-m (62 Ib-in.) 
MX,3015A1,A1_ -19-210CT92 
CTM5 (200CT92) 30-15-2 K Series Air Cooled Engine 


220596 


PN=199 


Cylinder Head and Valves/Remove and Install 


REMOVE AND INSTALL CYLINDER HEAD 
ASSEMBLY 


1. Remove engine cover. (See Group 10.) 


2. Remove carburetor. (See Group 05.) 


-UN-11FEB91 


3. Remove rocker arm assembly. (See this group.) 


4. Remove muffler shield, muffler and gasket. 


M80167 


5. Disconnect wiring lead (B). 


6. Remove heat shields (C and D). 


A—Clamp 
7. Disconnect spark plug wiring lead and remove from B—Wiring Lead 
clamp (A). C—Heat Shield 

D—Heat Shield 
8. Remove spark plug. 
9. Remove cylinder head assembly. 
10. Make repairs as necessary. (See procedures in this 
group.) 

MX,3015A1,A2  -19-210CT92 
CTM5 (200CT92) 30-15-3 K Series Air Cooled Engine 


220596 


PN=200 


Cylinder Head and Valves/Remove and Install 


+01 


IMPORTANT: Gasket surfaces are coated with 
sealant. Do not damage surfaces or 
gasket during installation. 


11. Install cylinder head assembly with new gasket. 
Install cap screws and tighten finger tight. 


12. Tighten cap screws in sequence shown. Tighten to 
initial torque specifications. 


13. Continue in sequence, 3 N-m (27 Ib-in.) at a time, 
until final torque is as specified. 


14. Install spark plug and tighten to specification. 
15. Connect spark plug wiring lead. 

16. Install heat shields. 

17. Connect armature wiring lead. 

18. Install new gasket, muffler and muffler shield. 


19. Install rocker arm assembly. 


-UN-07SEP88 


M51748 


20. Install carburetor. 
21. Install engine cover. 
TORQUE SPECIFICATIONS 

Initial Torque ........o.o.oooooocooocooo oo... 18 N-m (159 Ib-in.) 

Final: Torque iss ier a ea 24 N-m (212 Ib-in.) 

Spark PIU a ds ds 20 N-m (177 Ib-in.) 

MX,3015A1,A3  -19-210CT92 
CTM5 (200CT92) 30-15-4 K Series Air Cooled Engine 


220596 


PN=201 


Cylinder Head and Valves/Inspect 


ar 
r IL "i 


4 
EP 


REMOVE AND INSTALL VALVES AND 
SPRINGS 


1. Remove cylinder head. (See this group.) 


2. Support valves from below and press down on spring x 
retainers (A). 3 


-UN-07SEP88 


3. Remove retainers, springs and valves. == 


4. Inspect and analyze valves. (See Section 100, Group 
05.) r. 


M51749 


5. Inspect springs, valves, guides and seats. (See 
procedures in this group.) 


6. Install valves, springs, and retainers. 


7. Install cylinder head. 


MX,3015A1,A4 -19-210CT92 


INSPECT SPRINGS 


Inspect spring free length. Replace if damaged or if less 
than specifications. 


SPECIFICATIONS 3 
2 
Free Length (Min) ..................... 2 
g 
MX,3015A1,A5  -19-210CT92 
CTM5 (200CT92) 30-15-5 K Series Air Cooled Engine 


220596 


PN=202 


Cylinder Head and Valves/Inspect 


INSPECT CYLINDER HEAD 


1. Remove carbon deposits from combustion chamber 
and gasket surface using SCOTCH-BRITE abrasive pads 


or an equivalent. y n= 
ls D 
; AN . LA m 
2. Clean head with solvent. A z a 
mE Z : 
3. Inspect for cracks or broken cooling fins. Y 
= > 
4. Inspect gasket surface for burrs and nicks. == E 
> 
5. Inspect head gasket for burns and traces of gas 
leakage. Replace if necessary. 
6. Check that oil drainback passages are not plugged. 
7. Put cylinder head on a surface plate. Check for 
distortion at several points around the head using a 
feeler gauge. Replace head if distortion is more than 
specifications. 
SPECIFICATIONS 
Cylinder Head Distortion (Max) ............. 0.07 mm (0.003 in.) 
MX,3015A1,A6  -19-210CT92 
INSPECT VALVE GUIDES 
Clean inside of valve guides with valve guide cleaner. - 
Measure inside diameter of valve guides. Replace 
cylinder head if inside diameter is greater than 3 
specifications. (See this group.) p| E 
SPECIFICATIONS (MAX) I.D. j 7 
[ARE Dime lev da ón canada AO jon o de 5.55 mm (0.218 in.) > È 
Exhaust. any eee a e aa EE 5.56 mm (0.219 in.) g 
MX,3015A1,A7 -19-210CT92 
CTM5 (200CT92) 30-15-6 K Series Air Cooled Engine 


220596 


PN=203 


Cylinder Head and Valves/Check Valve Clearance 


RECONDITION VALVE SEATS 


1. Inspect valve seats for damage. If seats are loose, 
warped or distorted beyond reconditioning, replace 
cylinder head. Pitted or worn seats can be refaced using 
a seat cutter. 


2. To recondition valve seat, cut at 45” angle (B) to 
clean up seat. Cut narrowing angle (E) at 30”. Finish cut 
at 45” (B) to establish seating surface width (A). 


3. Cut valve seating surface (A) as close as possible to 
specifications. 


4. Lap valves to seats after refacing. (See Section 100, 
Group 05.) 


SPECIFICATIONS 


A—Valve Seating Surface ................ 0.80 mm (0.031 in.) 
B—Valve Seat Angle ........... 0... eee ee 45° 
C—Valve Face Angle ......... 0... eee ee 45° 
D—Valve Margin..................0000, 0.60 mm (0.020 in.) 
E—Valve Narrowing Angle ................ 00000000005 30° 


MX,3015A1,A8 


-UN-31AUG88 


M51558 


-UN-01SEP88 


M9552 


-19-210CT92 


5. Center valve seat on the valve face: 
—(A) shows correct position. -—— 
—(B) shows incorrect. 


6. Check seat for good contact using Prussian Blue 


Compound. 
= 
MX,3015A1,A9  -19-210CT92 
CTM5 (200CT92) 30-15-7 K Series Air Cooled Engine 


220596 


PN=204 


Cylinder Head and Valves/Check Valve Clearance 


CHECK VALVE CLEARANCE 


NOTE: Valve repair changes valve clearance. Check 
valve clearance. Adjust if needed. 


1. Turn crankshaft until piston is at highest position in 
compression stroke. 


2. Measure clearance. 
3. If necessary, adjust clearance to specifications. 
Loosen nut (A) and turn pivot (B) in or out to adjust 


clearance. Tighten nut to specifications. 


SPECIFICATIONS 


-UN-07SEP88 


M51750 


Valve Clearance ......o.oooooo.oooooo oo oo. 0.12 mm (0.005 in.) 
NUE TOFQUE- se ec ace dai o a tee 7 N-m (62 Ib-in.) 
MX,3015A1,A10 -19-210CT92 
CTM5 (200CT92) 30-15-8 K Series Air Cooled Engine 


220596 


PN=205 


Group 20 
Cylinder Block and Internal Components 


OTHER MATERIAL 


Number Name Use 
Lithium Base Grease Pack oil seals. 
Zinc Oxide/Wood Alcohol Check block for cracks. 


MX,4020A1,A1_ -19-210CT92 


SERVICE PARTS KITS 


The following kits are available through your parts 
catalogue. 


Piston Ring Kit 


Oversized Pistons 


Oversized Piston Rings 


Undersized Connecting Rod 


Cylinder Block 
Overhaul Gasket Kit 


Short Block Kit 


MX,3020A1,A1_ -19-210CT92 


CTM5 (200CT92) 30-20-1 K Series Air Cooled Engine 


220596 


PN=206 


Cylinder Block and Internal Components/Camshaft 


REMOVE AND INSTALL CRANKCASE 
COVER 


NOTE: Approximate crankcase oil capacity is 0.6 L (1.27 
pt). 


1. Drain crankcase. 


-UN-11FEB91 


2. Remove crankcase cover and gasket. 


3. Clean crankcase and crankcase cover gasket 
surfaces. 


M80170 


NOTE: Do not force cover. Gears must mesh for proper 
positioning. 


4. Install gasket and cover. Tighten cap screws using the 
sequence shown. 


TORQUE SPECIFICATIONS 


Mounting Cap Screws .......o.o.o.oo.oocoocoo ooo. 7 N-m (62 Ib-in.) 
Oil. Drain: Plug sie p 2h an od gine Pet 21 N-m (186 Ib-in.) 


MX,3020A1,A1A_-19-210CT92 


REMOVE AND INSTALL CAMSHAFT 
1. Remove crankcase cover. (See this group.) 


IMPORTANT: Align timing marks to prevent damage 
to tappets when removing camshaft. 


-UN-11FEB91 


2. Rotate crankshaft until timing marks (A) align. 


3. Remove camshaft (B). 


M80171 


4. Inspect camshaft. (See this group.) 
5. Apply clean engine oil to camshaft lobes and journals. 
6. Align timing marks and install camshaft. 


7. Install crankcase cover. 


MX,3020A1,A2__-19-210CT92 


CTM5 (200CT92) 30-20-2 K Series Air Cooled Engine 


220596 


PN=207 


Cylinder Block and Internal Components/Camshaft 


INSPECT CAMSHAFT 
Inspect camshaft for worn or broken teeth. 


NOTE: Camshaft and tappets are a matched set. 
Replace both camshaft and tappets if necessary. 


-UN-11FEB91 


Measure PTO side journal (A), flywheel side journal (B), 
and lobes (C). Replace camshaft and tappets if less than 
specifications. 


M80172 


SPECIFICATIONS (MIN) 


PTO Side Flywheel Side Cam Lobes 
Journal Journal 

13.92 mm 13.92 mm 22.80 mm 
(0.548 in.) (0.548 in.) (0.898 in.) 


MX,3020A1,A3__-19-210CT92 


INSPECT CAMSHAFT PLAIN BEARINGS 


1. Remove camshaft. (See this group.) 


2. Measure camshaft bearings in cylinder block and 


crankcase cover. Replace block or cover if diameter is 3 
greater than specification. E 
z 
5 
3. Install camshaft. l 
SPECIFICATIONS (MIN) S 
> 
Cylinder Block Crankcase Cover 
Bearing Bearing 
14.07 mm 14.07 mm 
(0.554 in.) (0.554 in.) 
E 
[rl 
z 
> 
> 
Crankcase Cover 
MX,3020A1,A4  -19-210CT92 
CTM5 (200CT92) 30-20-3 K Series Air Cooled Engine 


220596 


PN=208 


Cylinder Block and Internal Components/Remove, Inspect and Install Tappets 


INSPECT AUTOMATIC COMPRESSION 
RELEASE (A.C.R.) 


1. Remove camshaft. (See this group.) 


2. Inspect automatic compression release mechanism 
(A.C.R.) for damage. 


3. Inspect spring (A). Replace if worn or damaged. 


4. Move weight (B) by hand to check for proper 
operation. 


5. Check that tab (C) sits slightly above cam lobe when 
weight is released. Tab should drop below cam when 
weight is operated. 


6. Replace A.C.R. if it does not operate properly. 


7. Install camshaft. 


MX,3020A1,A5 


-UN-11FEB91 


M80175 


-19-210CT92 


REMOVE, INSPECT AND INSTALL TAPPETS 
1. Remove camshaft. (See this group.) 


NOTE: Mark tappets so they can be installed in their 
original bores during assembly. 


2. Remove tappets (A). 


3. Inspect tappets for wear or damage. Replace if 
necessary. 


4. Apply clean engine oil to tappets and bores. 
5. Install tappets in original bores. 


6. Install camshaft. 


MX,3020A1,A6 


q 


-UN-11FEB91 


M80176 


-19-210CT92 


CTM5 (200CT92) 30-20-4 


K Series Air Cooled Engine 


220596 


PN=209 


Cylinder Block and Internal Components/Piston and Connecting Rod 


REMOVE AND INSTALL PISTON AND 
CONNECTING ROD 


1. Remove cylinder head. (See Group 15.) 


2. Remove crankcase cover. (See this group.) 


-UN-11FEB91 


3. Remove carbon and varnish from top of cylinder bore 
with a ridge reamer. 


4. Remove cap screws (A) and connecting rod cap (B). 


M80177 


5. Push piston and connecting rod from cylinder bore. 


6. Make repairs as necessary. (See procedures in this 
group.) 


MX,3020A1,A7  -19-210CT92 


7. Deglaze cylinder bore. (See Section 100, Group 15.) 


8. Stagger piston ring end gaps 180” apart, but do not 
align with oil ring side rail end gaps. 


9. Apply a light film of oil to piston and rings. Compress 
rings with a ring compressor. 


-UN-31AUG88 


10. Apply a light film of oil to cylinder bore, connecting 
rod bearing surface and cap screws. 


M50074 


11. Install piston assembly in cylinder bore with engraved 
match mark/arrow on piston head facing flywheel side of 
engine. 


12. Install connecting rod cap and cap screws. Tighten 
cap screws to 12 N-m (106 Ib-in.). 


MX,3020A1,A8 _-19-210CT92 


DISASSEMBLE, INSPECT AND ASSEMBLE 
PISTON AND CONNECTING ROD XJ 


(A). l 
ae 1D 

2. Inspect all parts for wear or damage. Replace as Se AR te 

necessary. (See procedures in this group.) À a SAN 

3. Apply a light film of oil to piston pin and connecting ) 

rod bearing. i 


MX,3020A1,A9 -19-210CT92 


CTM5 (200CT92) 30-20-5 K Series Air Cooled Engine 


220596 


PN=210 


1. Remove circlip (C), piston pin (B) and connecting rod A ¿e 


-UN-11FEB91 


M80178 


Cylinder Block and Internal Components/Inspect 


4. Align arrow match mark (A) on piston head with 
MADE IN JAPAN (B) on connecting rod. 


5. Install piston pin and circlip. 


B 
$ 
o 
a 
a al w 
» = 
ae me ee 4 mE 
` Zz 
a > 


M80179 


MX,3020A1,A10_-19-210CT92 


INSPECT PISTON 


1. Analyze piston and piston ring wear. (See Section 
100, Group 10.) 


2. Remove piston rings. (See this group.) 


IMPORTANT: Do not use a caustic cleaning solution 


or a wire brush to clean piston. 


Mi) 3. Remove all deposits from the piston. 


6 


4. Clean carbon from piston ring grooves with a ring 
groove cleaner (A). If cleaning tool is not available, break 
an old ring and use it carefully to clean groove. 


5. Check that oil return passages in grooves are open. 


A \ 
( 
UN-06SEP88 


M29946 


MX,3020A1,A11_-19-210CT92 


6. Inspect piston for scoring or fractures. Replace piston 
if damaged. 


NOTE: Inspect clearance visually. Replace piston if 
clearance appears excessive. 


7. Check ring grooves for wear at several points around 
piston. Replace piston if clearance is greater than 
specification. 


CLEARANCE SPECIFICATION (MAX) 


Top Ring Second Ring Oil Control 
Ring 


0.10 mm 0.10 mm 0.10 mm 
(0.004 in.) (0.004 in.) (0.004 in.) 


CTM5 (200CT92) 30-20-6 


-UN-29AUG88 


M38102 


MX,3020A1,A12_-19-210CT92 


K Series Air Cooled Engine 
220596 
PN=211 


Cylinder Block and Internal Components/Inspect 


8. Measure piston pin outer diameter. Replace if less 
than specification. 


9. Measure piston pin bore. Replace piston if 
measurement is greater than specification. 


SPECIFICATIONS 


Piston Pin O.D. Piston Bore I.D. 
(MIN) (MAX) 

14.98 mm 15.05 mm 
(0.590 in.) (0.593 in.) 


-UN-31AUG88 


M50064 


-UN-11FEB91 


M80180 


MX,3020A1,A13 -19-210CT92 


10. Measure piston O.D. (A) perpendicular to piston pin 
bore. 


11. Measure cylinder bore. (See Inspect Block in this 
group.) 


12. Subtract piston O.D. measurement (A) from cylinder 
bore measurement to determine piston-to-cylinder bore 
clearance. 


13. Replace piston and/or rebore cylinder block if not 
within specifications. (See this group.) 


SPECIFICATIONS 


-UN-11FEB91 


M80181 


Piston O.D. (A)... ccc eee 64.90 mm (2.555 in.) 
Piston-to-Cylinder Bore Clearance 
Standard...............4. 0.06—0.10 mm (0.0024—0.0039 in.) 
Wear Limit: sb er ava Vea ok Pa ee 0.1375 mm (0.0054 i 
MX,3020A1,A14_ -19-210CT92 
CTM5 (200CT92) 30-20-7 K Series Air Cooled Engine 


220596 
PN=212 


Cylinder Block and Internal Components/Piston Rings 


INSPECT CONNECTING ROD 


1. Clean and inspect rod. Replace if scored. OW. 


2. Analyze crankshaft and connecting rod wear. (See » 
Section 100, Group 10.) dy - > — 


3. Install connecting rod cap. Tighten to 12 N-m (106 , 
Ib-in.). A 


4. Measure connecting rod crankshaft bearing and piston ISS HA 
bearing (A). Replace connecting rod if either - 
measurement is greater than specifications. 

BEARING I.D. SPECIFICATIONS (MAX) 


Crankshaft Piston 
Bearing Bearing 


28.07 mm 15.05 mm 
(1.105 in.) (0.593 in.) 


MX,3020A1,A15_-19-210CT92 


-UN-31AUG88 


M50066 


REMOVE AND INSTALL PISTON RINGS 
1. Remove piston rings with a piston ring expander. 


2. Inspect piston. Clean piston ring grooves. (See this 
group.) 


3. Check piston ring end gap. (See this group.) 


4. Install top ring (A) and second ring (B) with R or NPR 
mark facing up. Rings should turn freely in grooves. 


NOTE: Oil ring assembly is located near bottom of 
piston. 


A—Top Ring 
5. Oil ring is an assembly. Install spacer (C), then side B—Second Ring 


rails (D). Put side rail end gaps 180° apart. C—Spacer | 
D—Side Rails 


MX,3020A1,A16_-19-210CT92 


-UN-29AUG88 


M38074 


CTM5 (200CT92) 30-20-8 K Series Air Cooled Engine 


220596 


PN=213 


Cylinder Block and Internal Components/Crankshaft 


CHECK PISTON RING END GAP 


1. Before installing rings on piston, check end gap in 
cylinder bore. 


2. Install each ring squarely in bore approximately 25.4 
mm (1.0 in.) down from top of cylinder. 


-UN-11FEB91 


3. Check end gap. Replace ring if end gap is more than 
specifications. 


M80182 


END GAP SPECIFICATIONS 


Minimum End Gap ...........-. 00000 e ee 0.18 mm (0.007 in.) 
Maximum End Gap 
Compression Rings ............-..+4-5 1.00 mm (0.039 in.) 
Oil Ring Side Rails .................... 1.50 mm (0.059 in.) 


MX,3020A1,A17 -19-210CT92 


REMOVE, INSPECT AND INSTALL 
CRANKSHAFT 


1. Remove camshaft. (See this group.) 


2. Remove piston and connecting rod. (See this group.) 


3. Remove crankshaft. 


-UN-11FEB91 


IMPORTANT: A bent crankshaft must be replaced; it | 
cannot be straightened. 


M80183 


4. Check crankshaft alignment (T.I.R.). (See this group.) 


5. Clean and inspect crankshaft. Replace if parts are 
scratched or damaged. 


6. Analyze crankshaft and connecting rod wear. (See 
Section 100, Group 10.) 


7. Measure crankshaft main bearing journals and 
connecting rod journal. Replace crankshaft if 
measurements are less than specifications. 


JOURNAL SPECIFICATIONS (MIN) 


Main Bearing Journal Connecting 

PTO Side Flywheel Rod Journal 
Side 

24.92 mm 24.92 mm 27.92 mm 

(0.981 in.) (0.981 in.) (1.099 in.) 


MX,3020A1,A18_-19-210CT92 


CTM5 (200CT92) 30-20-9 K Series Air Cooled Engine 


220596 
PN=214 


Cylinder Block and Internal Components/Crankshaft 


NOTE: An undersized connecting rod is available through 
the parts catalog, if necessary. 


8. Connecting rod journal (A) can be resized to accept 
under-sized rod. Have grinding done by a reliable repair 
shop. Before sending crankshaft for grinding, inspect 
journal radii (B) for cracks. 


9. Cover keyway on flywheel end of crankshaft with tape 
to prevent seal damage when installing crankshaft. 


10. Put a light film of oil on crankshaft bearing surfaces. 
11. Pack grease in oil seals and install crankshaft. 
12. Install piston and connecting rod. 


13. Install camshaft. 


-UN-29AUG88 


M38036 


MX,3020A1,A19 -19-210CT92 


INSPECT CRANKSHAFT PLAIN BEARING 

1. Remove crankshaft. (See this group.) 

2. Measure crankshaft bearing in crankcase cover. 
Replace cover if diameter is greater than specifications. 
(See this group.) 

3. Install crankshaft. 


SPECIFICATIONS 


Bearing |.D. (Max) ........o.o.o.oo.ooooo ooo. 25.10 mm (0.988 in.) 


-UN-11FEB91 


M80184 


MX,3020A1,A19A -19-210CT92 


CTM5 (200CT92) 30-20-10 


K Series Air Cooled Engine 
220596 


PN=215 


Cylinder Block and Internal Components/Crankshaft 


INSPECT CRANKSHAFT BALL BEARING -—A) 


1. Remove flywheel end oil seal. (See Inspect Oil Seals 
in this group.) 


2. Remove crankshaft bearing using a bearing, bushing 
and seal driver set. 


3. Thoroughly clean bearing in solvent. Dip bearing in 
light weight oil. 


4. Spin the bearing by hand and check for axial (A) and 
radial (B) free play. 


5. Replace the bearing if it is noisy or has too much 
play. 


6. Install bearing flush to inside of crankcase using a 
bearing, bushing and seal driver set. 


7. Install oil seal. 


@—+||— 


-UN-29AUG88 


M38073 


MX,3020A1,A20 -19-210CT92 


CHECK CRANKSHAFT ALIGNMENT (TIR) 


Place crankshaft into an alignment jig and rotate 
crankshaft slowly. Use dial indicators (A) to measure 
maximum total indicated runout (TIR). If not according to 
specification replace crankshaft. 


SPECIFICATIONS 


A eh oiled oe Sonu est 0.20 mm (0.008 in.) 


-UN-07SEP88 


M51761 


MX,3020A1,A21 -19-210CT92 


MEASURE CRANKSHAFT END PLAY 


1. Measure end play using dial indicator (A). Record this 
measurement. 


2. Move crankshaft in and out. Replace block or 
crankshaft if end play is not within specifications. 


SPECIFICATIONS 


ENdiPlay aer aaen a ió tada cls 0—0.50 mm (0—0.020 in.) 


CTM5 (200CT92) 30-20-11 


-UN-06SEP88 


M30048 


MX,3020A1,A22 -19-210CT92 


K Series Air Cooled Engine 
220596 


PN=216 


Cylinder Block and Internal Components/Inspect 


INSPECT OIL SEALS 
1. Remove flywheel. (See Group 10.) 


2. Inspect oil seals (A and B) at flywheel end and PTO 
end for wear or damage. Replace if necessary. 


3. Remove crankshaft. (See this group.) 

4. Remove worn or damaged seals with a screwdriver. 
5. Install seals with lip to inside of engine using a 
bearing, bushing and seal driver set. Press seals in until 
flush with hub. 


6. Install crankshaft. 


7. Install flywheel. 


-UN-11FEB91 


M80185 


-UN-11FEB91 


M80186 


MX,3020A1,A23 -19-210CT92 


INSPECT CYLINDER BLOCK 
1. Remove crankshaft. (See this group.) 
2. Clean and check block for cracks. 


3. Cracks not visible to the eye may be detected by 
coating the suspected area with a mixture of 25 percent 
kerosene and 75 percent light engine oil. 


4. Wipe area dry and immediately apply coating of zinc 
oxide dissolved in wood alcohol. If crack is present, 
coating becomes discolored at the defective area. 
Replace block if any cracks are found. 


MX,3020A1,A24 -19-210CT92 


CTM5 (200CT92) 30-20-12 


K Series Air Cooled Engine 
220596 
PN=217 


Cylinder Block and Internal Components/Inspect 


NOTE: A bare block is available for service. 


= a 

5. Measure cylinder bore parallel with crankshaft and “HT TTR 
right angles to crankshaft at top and bottom of ring | t al 
travel. Am ag 

Ho | Baan: g 
6. If cylinder bore exceeds wear limit, replace cylinder 5 
block or rebore cylinder. (See this group.) 4 3 

HITTE Miro: 


NOTE: If cylinder is rebored, oversize piston and rings 
must be installed. AD 


7. Install crankshaft. 


M51745 


CYLINDER BORE SPECIFICATIONS 


Standard Wear Limit 
64.90—65.00 mm 65.06 mm 5 
(2.557—2.561 in.) (2.563 in.) io 
5 
F 
3 

MX,3020A1,A25 -19-210CT92 

CTM5 (200CT92) 30-20-13 K Series Air Cooled Engine 


220596 


PN=218 


Cylinder Block and Internal Components/Rebore Cylinder Block 


REBORE CYLINDER BLOCK 


NOTE: The cylinder block can be rebored to use 0.25, 
0.50 or 0.75 mm (0.010, 0.020 or 0.030 in.) 
oversize pistons and rings. Have a reliable repair ; 
shop rebore the block, or use the drill press and a 


honing tool. + £ 
w a 
1. Rebore cylinder with a honing tool to initial and final = E | ) 
bore specifications. - 2 
2. Align center of bore to press center. Set the press to = \ 
operate from 200—250 rpm. PP = N 
3. Lower and raise hone until ends extend 20—25 mm í Ke e 


(0.75—1.0 in.) past ends of cylinder. 


4. Turn adjusting nut on one hone until stones contact 
cylinder wall at narrowest point. 


5. Coat inside of cylinder with honing oil. Turn hone by 
hand. If you cannot turn it, hone is too tight. 


6. Start drill press. Move hone up and down in cylinder 


-UN-25AUG88 


y 


M24711 


approximately 20 times per minute. 
7. Check cylinder diameter regularly during honing. Stop 
press before measuring. Remove hone from cylinder. 
NOTE: Finish should not be smooth, but have a 40—60° 
cross-hatch pattern. 
IMPORTANT: Check stone for wear or damage. Use 
correct stone for the job. 
CYLINDER INITIAL BORE SPECIFICATIONS 
Piston Oversize: Piston Oversize: Piston Oversize: 
0.25 mm 0.50 mm 0.75 mm 
(0.010 in.) (0.020 in.) (0.030 in.) 
65.21—65.23 mm 65.46—65.48 mm 65.71—65.73 mm 
(2.567—2.568 in.) (2.577—2.578 in.) (2.587—2.588 in.) 
MX,3020A1,A26 -19-210CT92 
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Cylinder Block and Internal Components/Rebore Cylinder Block 


8. Hone the cylinder an additional 0.028—0.030 mm 
(0.0011—0.0012 in.) for final bore specifications. This 
allows for 0.020 mm (0.0008 in.) shrinkage when cylinder 
cools. 


IMPORTANT: DO NOT use gasoline or commercial 
solvents to clean cylinder bores. 
Solvents will not remove metal particles 
produced during honing. 


9. Clean the cylinder thoroughly using soap, warm water 
and clean rags. Continue to clean cylinder until white 
rags show no discoloration. 


10. Dry the cylinder. Apply engine oil to cylinder wall. 


M98,2040A,A9__-19-210CT92 


INSPECT AND REPLACE OIL SLINGER—IF 
EQUIPPED 


1. Remove crankcase cover. (See this group.) 


Y 
` 
y 


2. Remove oil slinger (A). 


-UN-31AUG88 


3. Inspect oil slinger. Replace if worn or damaged. 


4. Install oil slinger. 


M50078 


= s 
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Cylinder Block and Internal Components/Oil Pump 


DISASSEMBLE AND ASSEMBLE OIL 
PUMP—IF EQUIPPED 


1. Remove cover and gasket. 


2. Remove oil pump assembly (A), relief spring and ball 


(B). 
3. Inspect all parts. (See this group.) 


4. Install oil pump assembly, gasket and cover. Tighten 
the cap screws using the sequence shown. 


-UN-06DEC88 
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-UN-06DEC88 


> 
MX,3020A1,A29 -19-210CT92 
INSPECT OIL PUMP 
LE | O A Q) 
NOTE: Oil screen not shown. To inspect or clean = (E ) T 
screen, remove crankcase cover. (See this yi m / 
group.) ve. f ~ 3 
Y 3 
1. Inspect all parts for wear or damage. Replace as - S 
necessary. A ar. z 
a 
A—Check Ball D—Outer Rotor \ X 
B—Relief Spring E—Gasket P a y 
C—Rotor Shaft F—Cover ® (o) È 
MX,3020A1,A30 -19-210CT92 
2. Measure outside diameter of shaft. Replace both shaft 
and outer rotor if less than specifications. 
3. Measure rotor shaft bearing. Replace crankcase cover 
if greater than specifications. 
2 S 
ROTOR SHAFT SPECIFICATIONS a a 
Shaft O.D. (Min)... 0.0.0... eee eee 9.01 mm (0.335 in.) 
Bearing |.D. (Mix) .................0000. 9.14 mm (0.360 in.) A LA 
ie iim’ È 
MX,3020A1,A31_-19-210CT92 
CTM5 (200CT92) 30-20-16 K Series Air Cooled Engine 


220596 
PN=221 


Cylinder Block and Internal Components/Oil Pump 


4. Measure thickness of outer rotor. Replace both outer 
rotor and shaft if less than specification. 


5. Measure outer rotor bearing depth. Replace crankcase 
cover if greater than specification. 


OUTER ROTOR SPECIFICATIONS 


Rotor Thickness (Min) .................. 11.95 mm (0.471 in.) 
Bearing Depth (Max) ...............oo.oo. 12.10 mm (0.476 in.) 


- -UN-06DEC88 


e 
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a 


\ 
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6. Measure outside diameter of outer rotor. Replace both 
outer rotor and shaft if less than specification. 


7. Measure inside diameter of rotor bearing. Replace 
crankcase cover if greater than specification. 


OUTER ROTOR SPECIFICATIONS 


Rotor OD: (MIN): 6 esse Canta ra 22.93 mm (0.903 in.) 
Bearing |.D. (Max) ........o.o.o.oooooo ooo. 23.17 mm (0.912 in.) 


-UN-06DEC88 
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8. Measure relief valve spring. Replace if free length is 
less than 18 mm (0.700 in.). 


SPRING FREE LENGTH SPECIFICATIONS (MIN) 


Relief Valve Spring 2 
(Engine S.N. 047346—072217) ............ 17 mm (0.669 in.) = 
(Engine S.N. 072218— )................ 19 mm (0.748 in.) 5 

5 
3 
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Cylinder Block and Internal Components/Inspect and Replace 


REMOVE, INSPECT AND INSTALL OIL 
FILTER MANIFOLD—IF EQUIPPED 


1. Remove oil filter and manifold. 


2. Inspect oil filter. Replace if excessively contaminated 
or damaged. 


3. Inspect oil passages for clogs. Clean if needed. 


4. Inspect gasket (A) for wear or damage. Replace if 
necessary. 


5. Install filter and manifold. 


749 
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INSPECT AND REPLACE GOVERNOR 


IMPORTANT: Removal damages governor. If not 
damaged, do not remove. 


1. Remove crankcase cover. (See this group.) 


2. Inspect governor. If necessary to replace, remove with 
screwdriver. 


3. If removed, press shaft (C) back into block until it 
protrudes 32.2—32.8 mm (1.267—1.291 in.). : 


NOTE: Assemble sleeve and gear before installing 
assembly on shaft. 


4. Install sleeve (A) onto governor gear (B). 


5. Install governor assembly onto shaft. Push down on 
assembly until it snaps into place. 


-UN-07SEP88 
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Cylinder Block and Internal Components/Inspect and Replace 


INSPECT AND REPLACE GOVERNOR 
SHAFT 


NOTE: It is not necessary to remove governor shaft 
unless damaged. 


1. Remove crankcase cover. (See this group.) 


-UN-31AUG88 


2. Inspect shaft (A). Replace if damaged. 


3. To replace shaft, loosen nut (B) on lever (C). 


M50094 


4. Remove retaining pin (D), governor shaft and washer 


(E). 


A—Governor Shaft 


5. Install washer, shaft and retaining pin. Tighten nut to B—Nut 
7 N-m (62 lb-in.). C—Governor Lever 
D—Retaining Pin 
E—Washer 
MX,3020A1,A37 -19-210CT92 
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Cylinder Block and Internal Components/Inspect and Replace 


CTM5 (200CT92) 
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Group 25 
Ignition and Charging System 


REMOVE AND INSTALL STATOR 
1. Remove flywheel. (See Group 10.) 
2. Disconnect stator lead from wiring connector (A). 


3. Remove screws (C) and stator (B). 


-UN-11FEB91 


4. Install stator. 


5. Connect stator lead. 


M80189 


OD 


. Install flywheel. 


MX,3025A1,A1__-19-210CT92 


REMOVE AND INSTALL ARMATURE WITH 
COIL 


1. Remove engine cover. (See Group 10.) 


2. Disconnect wiring lead (A). 


3. Remove cap screws (B) and armature with coil (C). 


-UN-11FEB91 


4. Loosely install armature with coil. 


M80190 


5. Connect wiring lead. 
6. Adjust armature air gap. (See this group.) 


7. Install engine cover. 


MX,3025A1,A2 _-19-210CT92 
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Ignition and Charging System/Adjust Armature Air Gap 


ADJUST ARMATURE AIR GAP 
1. Turn flywheel magnet away from armature. 
2. Insert feeler gauge, between flywheel and armature. 


3. Push armature against flywheel and tighten screws 
(A). 


4. Turn flywheel to remove feeler gauge. 


AIR GAP SPECIFICATIONS 


-UN-11FEB91 


Feeler Gauge Blade ............-...0-00. 0.30 mm (0.012 in.) 
MX,3025A1,A3  -19-210CT92 
30 
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Group 30 
Starting Systems 


DISASSEMBLE RECOIL STARTER 


1. Remove starter. à MN > 


2. Pull handle out about 30 cm ( 1 ft). Tie knot (C) to 
prevent rope from winding back onto reel. 


-UN-11FEB91 


3. Pry knot (B) out of handle and untie. 


4. Remove handle from rope. 


M80192 


5. While holding reel with thumb, untie knot (C). Slowly 
release reel tension. Do not let rope get wedged 
between reel and housing. 


CAUTION: Wear gloves and protective goggles 
for remaining steps. 


6. Remove screw, washer and retainer (A). 


7. Remove pawl and spring. 


MX,3030A1,A1 -19-210CT92 


A CAUTION: A loaded spring operates under 
great pressure. Make sure spring tension 
between reel and housing is released before 
removing reel. 


> 
8. Turn the reel one half turn clockwise so no spring 3 
tension can be felt. E 
9. Spring is stored in reel. Carefully remove while ' 
holding spring in underside of reel. 
10. Inspect starter for wear or damage. (See this group.) z 
MX,3030A1,A2 -19-210CT92 
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Starting Systems/Recoil Starter 


INSPECT RECOIL STARTER 


3 
= 


2 


A—Screw D—Spring G—Reel 
B—Washer E—Pawl H—Torsion Spring 
C—Retainer F—Spring ¡Housing 


Inspect all parts for wear or damage. Replace as 
necessary. 


Mi 


-UN-11FEB91 
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J—Cap 
K—Handle 
L—Guide 


MX,3030A1,A3  -19-210CT92 
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Starting Systems/Recoil Starter 


REPLACE SPRING ‘ 


CAUTION: Spring is wound under great tension 
in reel or spring case. Do not let spring fly 
loose. Hold spring firmly in place while 
replacing. 


-UN-11FEB91 


1. Working from the center out, carefully unwind spring 
from reel. 


2. Hook outside spring tang in reel. Wind spring into 
reel, working toward center. 


M80195 
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ASSEMBLE RECOIL STARTER 


1. Wind rope counterclockwise onto reel. 


2. Apply multipurpose grease to spring. 


3. Install reel with spring in housing. Align inner tang (A) 
with catch (B). 


-UN-11FEB91 
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MX,3030A1,A5_ -19-210CT92 


NOTE: Install spring and pawl on side of retainer marked 
RZ 


4. Install spring (A), pawl (B) and retainer (C). 


5. Install washer and screw. 


UN-11FEB91 
UN-11FEB91 
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Starting Systems/Electric Starter 


6. Place rope in notch (A). Turn reel counterclockwise 
until you feel tang hook on catch. 


7. Turn reel two turns counterclockwise to preload 
spring. 


8. While holding reel to keep it from unwinding, feed end 
of rope through guide. Tie knot (B) to hold rope. 


9. Install handle and secure with knot (C). 
10. Remove knot (B). 
11. Pull rope to check for proper operation. 


12. Install recoil starter on engine. 


MX,3030A1,A7 
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ANALYZE ELECTRIC STARTER CONDITION 


1. The starter overheats because of: 
e Long cranking. 
e Armature binding. 


2. The starter operates poorly because of: 

e Armature binding. 

e Dirty or damaged starter drive. 

e Badly worn brushes or weak brush springs. 
e Excessive voltage drop in cranking system. 
e Battery or wiring defective. 

e Shorts, opens, or grounds in armature. 


NOTE: Starter repair is limited to brushes, end caps, and 
starter drive. Fields in starter are permanent 
magnets and are not serviceable. If housing or 
armature is damaged, replace starter. 


CTM5 (200CT92) 30-30-4 
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Starting Systems/Electric Starter 


CHECK STARTER ARMATURE ROTATION 


1. Remove starter. - P 


2. Rotate armature (A). 0 J 


5 
3. If armature does not rotate freely, armature may be 
bent or bearings may be worn. Disassemble, inspect and h Y (e 


clean starter. (See this group.) 


-UN-11FEB91 
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Starting Systems/Electric Starter 


INSPECT ELECTRIC STARTER 


A—End Cover Assembly C—Electric Motor Assembly 
B—Gasket 


NOTE: Wiring leads (D and E) are removed when 
starter is removed from engine. 


1. Mark body and cover for correct alignment during 
reassembly. 


2. Remove end cover assembly (A). 


3. Inspect all parts for wear or damage. Replace as 
necessary. 


-UN-11FEB91 
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D—Wiring Lead E—Wiring Lead 


4. Apply a thin coat of multipurpose grease to: 
—sliding surfaces of armature. 

—armature shaft spline. 

—points where shaft contacts cover. 


5. Assemble starter. 


MX,3030A1,A10_-19-210CT92 
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Group 00 
Engine Application and Repair Specifications 


ENGINE APPLICATIONS CHART 


Refer to the engine application chart to identify 
product-model/engine type-model relationship. 


Engine Model No. 


Machine 
AMT600 
(Engine SN! o A O eE A aden aate Rania Ae wet A AEE a KF82D 
(Engine S.N.118373— ) paa ratito day meas FZ340D-BS10 
MX,3500A1,A1  -19-210CT92 
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Engine Application and Repair Specifications/Repair Specifications 


KF82D/FZ340D REPAIR SPECIFICATIONS 
GROUP 05—FUEL AND AIR SYSTEMS 


Item Specification 


Float-to-Carburetor Body Adjustment ............ 00000 ee 5—8 mm (0.200—0.310 in.) 


GROUP 10—BLOWER HOUSING AND FLYWHEEL 


Flywheel Nut Torque ...... 2... ee 83 N-m (61 lb-ft) 


GROUP 15—CYLINDER HEAD 


Maximum Cylinder Head Warp ..... 2.2... ee 0.40 mm (0.015 in.) 
Cap Screw Torque In Sequence 
Initial TOQUE tof cr ak siete Maeda Pathe hk Gee ddr as da Paka ead 10 N-m (89 Ib-in.) 
Final TOrQUue” eres ia aaa ati ia as aa tete 24 N-m (212 Ib-in.) 
Spark Plugs Torgus + cia AA eee A a oe ee 24 N-m (212 Ib-in.) 


GROUP 20—CYLINDER BLOCK, VALVES AND INTERNAL COMPONENTS 
Valve Clearance (cold) ........... 0000 eee ee 0.17—0.27 mm (0.007—0.011 in.) 


Valves and Springs 


Minimum Spring Free Length ........... 0.000 ee 40 mm (1.570 in.) 
ko] Maximum Valve Guide |.D. 
00 A tere het eae As wet a NIE 8.08 mm (0.318 in.) 
ITA Geo Goth el Rote ON es he EA tk Waa A ke Mla i a E det les, do 8.00 mm (0.315 in.) 
Maximum Valve Stem Bend........... 00000 ee eee 0.03 mm (0.001 in.) 
Valve Seat and Face Angle .......... 00.0 ee 45° 
Valve Seating Width ....... saaa aaa ee 1.30 mm (0.050 in.) 
ValvesMargin' s:5 sc 2'si 2 cast ino Gee a aoe a San eA a i a woe a Gates 0.60 mm (0.020 in.) 
Valve ‘Narrowing: Ange sadaa dr coe ee A wd re rhe ete ne ea id Sie wd ied 30° 
Crankcase Cover 
OI Capacity: Siok sid eta dk Santa e GM ese are Soe ad ad hace ah eee aed 1.0 L (2.11 pt) 
Cap Screw Torque: 22 sn fae dete ee wa oes led oa ee Sold ede ba Wad 21 N-m (186 lb-in.) 
Camshaft 
Minimum Lobe Height ........... aaa aaa ee 36.72 mm (1.447 in.) 
Continued on next page MX,3500A1,A2__-19-210CT92 
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GROUP 20—CYLINDER BLOCK, VALVES AND INTERNAL COMPONENTS—CONTINUED 


Item Specification 
Piston 
Maximum Ring Groove Clearance ......... o... ooo. 0.15 mm (0.006 in.) 
Minimum: Ring End: GAP eterna rara o a A 0.18 mm (0.007 in.) 
Maximum Ring End Gap ..... o... 1.00 mm (0.039 in.) 
Minimum: Pin-Q. Dr es edits Bare eee Ra Aa Berea Ea a E a 17.98 mm (0.708 in.) 
Maximum Pin Bore LD; sa zaair kE EE E E E ee 18.03 mm (0.710 in.) 
Maximum Piston-to-Piston Pin Clearance ............ 0000 eee eee 0.05 mm (0.002 in.) 
Piston: O:Dy cta Bis als St lle alba OM ate it ait antes 79.77—79.79 mm (3.140—3.141 in.) 
Piston-to-Cylinder Bore Clearance .........o.o.o.o.oooo 0 ee eee 0.195—0.235 mm (0.0077—0.009 in.) 
Connecting Rod 
Maximum Crankshaft Bearing I.D. ..........oo.o.o.o.ooo ooo. 32.06 mm (1.262 in.) 
Maximum Piston Pin Bearing |.D. ........ ra ea E a E ee 18.04 mm (0.710 in.) 
Maximum Connecting Rod-to-Piston Pin Clearance ..............00000 +e eee 0.06 mm (0.002 in.) 
Maximum Connecting Rod-to-Crankpin Clearance .............00 00 cee eee eee 0.11 mm (0.004 in.) 
End-Cap Screw Torque... 1.0.2... 0 ee 21 N-m (186 lb-in.) 
Crankshaft 
Minimum Connecting Rod Journal O.D. .........o.ooooo ooo. 31.95 mm (1.259 in.) 
Maximum TR. cts a ad ia a a Bel ated 4 0.05 mm (0.002 in.) 
EndPlay: ia e 0.05—0.20 mm (0.002—0.008 in.) 
Cylinder Block 
Crankcase/Block Stud Torque .......o.o.o.o.o ooo 36 N-m (27 lb-ft) 
Cylinder Bore 3 
Standard Cylinder Bore I.D. . 2... 0.00.20. cc ee 79.91—79.98 mm (3.146—3.149 in.) 
Maximum Cylinder Bore LD. ...... anaana ee 80.09 mm (3.155 in.) 


Maximum Out-of-Round oo... 0.063 mm (0.0025 in.) 
Rebore Cylinder 


Oversize Diameter 
ODO MM ss A da “ee, hres, 2 apa ea ee 80.46—80.48 mm (3.168—3.169 in.) 


GROUP 30—STARTING SYSTEMS 
Electric Starter 


See Starter Specifications in this Group. 
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Group 05 
Fuel and Air Systems 


SERVICE PARTS KITS 


The following kits are available through your parts 
catalog: 


Main Jet High Altitude Kit—Standard Air Cleaner 
Main Jet High Altitude Kit—Heavy Duty Air Cleaner 
Complete Carburetor 

Gasket Kit 


Air Cleaner Assembly 


MX,3505A1,A1 -19-210CT92 


REMOVE AND INSTALL CARBURETOR 
1. Remove air cleaner base and gasket. 
2. Remove nuts and washers (B). 


3. Separate carburetor from spacer (C). 


-UN-17MAY91 


4. Disconnect linkage (A) and remove carburetor. 


5. Remove tappet chamber cover and gasket (D). 


M80450 


6. Remove spacer and gaskets. 


7. Make repairs as necessary. (See procedures in this 
group.) 


8. Install spacer and gaskets. 


NOTE: Install tappet chamber cover gasket with large 
slot facing down. 


-UN-17MAY91 


9. Install tappet chamber cover and gasket. 


M80451 


10. Install carburetor and connect linkage. 


11. Install nuts and washers. Tighten nuts. 


; A—Throttle Control Linkage 
12. Install air cleaner base and gasket. B—Nuts and Washers 


C—Spacer 
D—Tappet Chamber Cover and Gasket 


MX,3505A1,A2__-19-210CT92 
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Fuel and Air Systems/Carburetor 


DISASSEMBLE, CLEAN, INSPECT AND 
ASSEMBLE CARBURETOR 


IMPORTANT: To remove float, use a long nosed 
pliers on end of pin. Do not strike 
opposite end of pin. Damage to pin 
holder may result. 


Do not clean holes or passages with 
small drill bits or wire. 


1. Soak carburetor body and all parts, except gaskets, 
float and plastic rings, in carburetor cleaning solvent for 
1/2 hour maximum. 


2. Spray all passages with a carburetor cleaning spray to 
verify that all internal passages are open. 


IMPORTANT: Rinse carburetor body in warm water to 
neutralize corrosive action of cleaner 
on aluminum. 


3. Rinse carburetor with warm water and dry with 
compressed air. Do not use rags or paper to dry parts: 
lint may plug holes or passages. 


4. Inspect all parts for wear or damage, replace as 
necessary. 


NOTE: Main jet high altitude kits are available. 


1—Throttle Plate 


2—Carburetor Body 
3—Seal* 

4—Felt Washer** 
5—Throttle Shaft 
6—Pilot Jet 

7—Choke Shaft 
8—Spring 

9—Seal* 

10—Choke Plate 
11—Spring 

12—Idle Adjustment Screw 
13—Spring 

14—Speed Adjustment Screw 
15—Washer 
16—Needle Valve Seat 
17—Needle Valve 
18—FLoat 

19—Float Pin 
20—Gasket 

21—Float Chamber 
22—Washer 

23—Nut 

24—Nozzle Holder 
25—Main Jet 
26—Bleed Pipe 
27—Nozzle 


*Equipped on newer models only. 


**Equipped on older models only. 
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K Series Air Cooled Engine 
220596 


PN=239 


Fuel and Air Systems/Service 


IMPORTANT: Do not push on float or inlet needle 
valve when adjusting float level. 


5. Adjust float level. With carburetor upside down, 


4. Make sure oil drain back hole (A) is open. 
5. Install breather plate. 


6. Install cylinder block. 


support float so surface touches the needle valve. Do {A E 
not compress the needle valve spring. Measure the > 
distance from carburetor body to bottom of float surface É 
(A). If not according to specifications, bend tang (B) to - = 
adjust float surface angle. Em = - 
FLOAT SPECIFICATIONS | G ye g 
® » a de wh sain £ 
Distance (A) .........o.o.oo..o ooo... 5—8 mm (0.200—0.310 in.) 
MX,3505A1,A4 -19-210CT92 
SERVICE BREATHER e ha ; 
te T 
1. Remove cylinder block. (See Group 20.) crs ee 
, 5 l 
2. Remove breather plate (B). h X à EA ~ A K 
` ES E > a à > 
3. Inspect plate for cracks or damage. Replace if S (o) -=0 z 
necessary. » NU © 5 


T 
s L ay Ra 
` H o 
A = 
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CTM5 (200CT92) 35-05-3 


K Series Air Cooled Engine 
220596 


PN=240 


Fuel and Air Systems/Service 


SERVICE AIR CLEANER 


NOTE: Replace elements yearly or every 25 hours as 
required. 


1. Remove and disassemble air cleaner. 


-UN-17MAY91 


IMPORTANT: Do not clean elements with solvent or 
compressed air. 


2. Wash foam element (A) in detergent and water. Dry 
element. 


M80455 


3. Put 12—15 drops of engine oil on foam element (A). 


Squeeze out excess oil. A—Foam Element 
B—Paper Element 
4. Replace paper element (B) if: C—Cover 


—Element is oily, dirty, bent, torn, crushed, D—Base 


or obstructed in any way. 
—Engine performance is poor. 
—Seal is damaged in any way. 


5. Inspect cover (C), and base (D) for damage. Replace 
if necessary. 


IMPORTANT: Any time air cleaner base is removed, 
check for free choke operation during 
reassembly. 


6. Assemble and install air cleaner. 


MX,3505A1,A6__-19-210CT92 


CTM5 (200CT92) 35-05-4 K Series Air Cooled Engine 


220596 
PN=241 


Group 10 
Blower Housing and Flywheel 


REMOVE AND INSTALL BLOWER HOUSING 
1. Disconnect spark plug wiring lead (A). 
2. Remove cover (B). 


3. Disconnect wiring connector (C). 


-UN-17MAY91 


4. Remove blower housing (D). 


5. Install blower housing. 


M80456 


6. Connect wiring connector. 


7. Install cylinder head cover. A—Spark Plug Wiring Lead 
B—Cylinder Head Cover 


8. Connect spark plug wiring lead. C—Wiring Connector 
D—Blower Housing 


MX,3510A1,A1__-19-210CT92 


REMOVE AND INSTALL FLYWHEEL 
1. Remove blower housing. (See this group.) 
NOTE: Flywheel nut has left-hand thread. i 


2. Hold flywheel and remove nut and washer (A). 


-UN-17MAY91 


3. Remove flywheel using a flywheel puller. 


4. Install flywheel. 


NOTE: Install washer with concave side toward flywheel. 


5. Install washer and nut. Tighten nut to 83 N-m (61 
lb-ft). 


6. Install blower housing. 


MX,3510A1,A2 _-19-210CT92 


CTM5 (200CT92) 35-10-1 K Series Air Cooled Engine 


220596 
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Blower Housing and Flywheel/Remove and Install Flywheel 


No 


CTM5 (200CT92) 


35-10-2 


K Series Air Cooled Engine 
220596 


PN=243 


Group 15 
Cylinder Head 


OTHER MATERIAL 


Number Name Use 
SCOTCH-BRITE® Abrasive Clean cylinder head 
Sheets/Pads 


SCOTCH-BRITE is a trade mark of the 3M Company. MX.5015A1.A1  -19-210CT92 


REMOVE AND INSTALL CYLINDER HEAD 
1. Remove blower housing. (See Group 10.) 


2. Remove spark plug. 


E 
3. Remove cylinder head and gasket. z 
4. Make repairs as necessary. (See procedures in this l 
group.) © 
5. Install cylinder head with new gasket. Install cap 2 


screws and tighten finger tight. 


6. Tighten cap screws in sequence shown. Tighten to 
initial torque specifications. 


7. Continue in sequence, 4 N-m (35 lb-in.) at a time, 
until final torque is as specified. 


8. Install spark plug and tighten to specification. 


9. Install blower housing. 


TORQUE SPECIFICATIONS 


Initial Torque ociosa Hae a e a 10 N-m (89 Ib-in.) 
Final. Torque... a erecta eaaa eee oe wee 24 N-m (212 Ib-in.) 
Spark PUG! acces ut isthe Stee hin a oan tisk alte 24 N-m (212 Ib-in.) 
MX,3515A1,A1  -19-210CT92 
CTM5 (200CT92) 35-15-1 K Series Air Cooled Engine 


220596 
PN=244 


Cylinder Head/Cylinder Head 


INSPECT CYLINDER HEAD 


1. Remove carbon deposits from combustion chamber 
and gasket surface using SCOTCH-BRITE abrasive pads 
or an equivalent. 


2. Clean head with solvent. 
3. Inspect for cracks or broken cooling fins. 
4. Inspect gasket surface for burrs and nicks. 


5. Inspect head gasket for burns and traces of gas 
leakage. Replace if necessary. 


6. Put cylinder head (A) on a surface plate. Check for 
distortion at several points around the head using a 
feeler gauge (B). Replace head if distortion is more than 
specifications. 


SPECIFICATIONS 


Cylinder Head Distortion (Max) ............. 0.40 mm (0.015 in.) 


¡PÍO y | 


MX,3515A1,A2 
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CTM5 (200CT92) 35-15-2 


K Series Air Cooled Engine 


220596 
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Group 20 
Cylinder Block, Valves and Internal Components 


OTHER MATERIAL 


Number Name Use 
Valve Guide Cleaner Clean valve guides 
Prussian Blue Compound Check valve seat contact 
Lithium Base Grease Pack oil seals. 
Zinc Oxide/Wood Alcohol Check block for cracks. 


MX,3520A1,A1_ -19-210CT92 


SERVICE PARTS KITS 


The following kits are available through your parts 
catalog. 


Tappet Cap Kit 

Camshaft Axial Play Shim Kit 
Oversized Pistons 

Oversized Piston Rings 


Undersized Connecting Rod 


Cylinder Block 


Short Block Kit 


Crankshaft End Play Shim Kit 


MX,3520A1,A2 _-19-210CT92 


CTM5 (200CT92) 35-20-1 K Series Air Cooled Engine 


220596 


PN=246 


Cylinder Block, Valves and Internal Components/Inspect Valve Springs 


REMOVE AND INSTALL VALVES AND 
SPRINGS 


1. Remove carburetor. (See Group 05.) 


2. Remove cylinder head. (See Group 15.) 8 
<x 
3. Compress valve spring (C) with a valve spring Z 
compressor. 
4. Remove collet halves (A). È 
> 
5. Slowly release compressor and remove valve. 
6. Remove spring, retainer (B) and tappet cap (D). 
7. Inspect and analyze valves. (See Section 100, Group 
05.) y s 
8. Inspect springs, valve guides and seats. (See this (A) AAN E 
group.) 5 INP ž 
Na 
9. Check valve-to-tappet clearance. (See this group.) ` C) 7 
10. Install tappet caps. 8) 3 
11. Align valve springs and retainers in tappet chamber. 
: i i . . A—Collet Halves 
12. Coat valve stems with oil and install in cylinder B—Spring Retainer 
block. C—Spring 
D—Tappet Cap 
13. Compress each spring and install collet halves. 
14. Install cylinder head. 
15. Install carburetor. 
MX,3520A1,A3__-19-210CT92 
INSPECT VALVE SPRINGS 
Inspect valve springs. Replace springs if damaged or if 
free length is less than specification. 
SPECIFICATION $ 
2 
Spring Free Length (MIN) ................ p 


CTM5 (200CT92) 


35-20-2 
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K Series Air Cooled Engine 


220596 
PN=247 


Cylinder Block, Valves and Internal Components/Recondition Valve Seats 


INSPECT VALVE GUIDES 
Clean inside of valve guides with valve guide cleaner. 
Measure inside diameter of valve guides. Replace 


cylinder block if inside diameters are greater than 
specifications. (See this group.) 


-UN-17MAY91 


SPECIFICATIONS (MAX) I.D. 


Intake Valve Guide ........o.o.ooo.o.ooo oo... 8.00 mm (0.315 in.) 
Exhaust Valve Guide ..........o.o.o.o.ooo ooo. 8.08 mm (0.318 in.) 


M80460 


MX,3520A1,A5 _-19-210CT92 


RECONDITION VALVE SEATS 


1. Inspect valve seats for damage. If seats are loose, 
warped or distorted beyond reconditioning, replace 
cylinder head. Pitted or worn seats can be refaced using 


a seat cutter. 
< 

2. To recondition valve seat, cut a 45° angle (B) to clean Z 

up seat. Cut narrowing angle (E) at 30°. Finish cut at 45° 

(B) to establish seating surface width (A). As 

3. Cut valve seating surface (A) as close as possible to 2 


specifications. 


4. Lap valves to seats after refacing. (See Section 100, 
Group 05.) 


SPECIFICATIONS 


co 

© 

A—Valve Seating Surface ................ 1.30 mm (0.050 in.) i 

B—Valve Seat Angle ............ 0. eee eee eee 45° 2 

C—Valve Face Angle .......o.o.oooocoocoocoo ee 45° 5 
D—Valve Margin..................0004. 0.60 mm (0.020 in.) 
E—Valve Narrowing Angle ............... 0.0.00 000005 30° 

D 

S 

= 

MX,3520A1,A6_-19-210CT92 
CTM5 (200CT92) 35-20-3 K Series Air Cooled Engine 


220596 


PN=248 


Cylinder Block, Valves and Internal Components/Check Valve-To-Tappet Clearance 


5. Center valve seat on the valve face: 
—(A) shows correct position. Ls 
—(B) shows incorrect. 


6. Check seat for good contact using Prussian Blue 
Compound. 


-UN-07SEP88 


5 
MX,3015A1,A9  -19-210CT92 
CHECK VALVE-TO-TAPPET CLEARANCE 
1. Install tappet caps on tappets. 
2. Install valves in cylinder block. K 
$ 
3. Turn crankshaft until intake valve (A) is at its highest ) E 
position. Check clearance between valve (B) and tappet 5 
cap (C), with feeler gauge (D) and compare to 
specifications. - 
4. Change tappet caps to obtain proper clearance. (See —" MA E 
this group.) 
SPECIFICATIONS A—Intake Valve 
B—Exhaust Valve 
Valve Clearance ............. 0.17—0.27 mm (0.007—0.011 in.) C—Tappet Cap 
D—Feeler Gauge 
MX,3520A1,A7  -19-210CT92 
CTM5 (200CT92) 35-20-4 K Series Air Cooled Engine 


220596 


PN=249 


Cylinder Block, Valves and Internal Components/Change Tappet Caps 


CHANGE TAPPET CAPS 


Determine thickness (B) of old cap by finding its stamp 
(A) in the table. 


Install a thicker or thinner cap as needed for proper 
valve clearance. 


Stamp Thickness 

A E TE ae 2.70 mm (0.106 in.) 
A AN 2.75 mm (0.108 in.) 
A a A E A 2.80 mm (0.110 in.) 
AA A ent A SS 2.85 mm (0.112 in.) 
A A A AA Ant eth oe fe Se 2.90 mm (0.114 in.) 
Cow ads A at etl cd Doda, I 2.95 mm (0.116 in.) 
Te ted ei cot das bie Te Mb lod da 3.00 mm (0.118 in.) 
A AT E 3.05 mm (0.120 in.) 
A AR RI a Be: 3.10 mm (0.122 in.) 
A E O tater oad 3.15 mm (0.124 in.) 
MADD getty tte IA A 3.20 mm (0.125 in.) 
LOR Ms etre nt e oh Re Aes E o ek 3.25 mm (0.128 in.) 
a leo Dio anak 3.30 mm (0.130 in.) 
AA E OIR SEO A 3.35 mm (0.132 in.) 
A A RA 3.40 mm (0.134 in.) 
AS 3.45 mm (0.136 in.) 
e Sn PORES ERAS el 3.50 mm (0.138 in.) 
A 3.55 mm (0.140 in.) 
A E ANS 3.60 mm (0.142 in.) 
A AS A 3.65 mm (0.144 in.) 


MX,3520A1,A8 
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CTM5 (200CT92) 35-20-5 K Series Air Cooled Engine 
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PN=250 


Cylinder Block, Valves and Internal Components/Camshatft 


REMOVE AND INSTALL CRANKCASE 
COVER 


NOTE: Approximate crankcase oil capacity is 1.0 L (2.11 
pt). 


1. Drain crankcase. 
2. Disconnect governor arm return spring. 
3. Remove crankcase cover and gasket. 


4. Clean crankcase and crankcase cover gasket 
surfaces. 


NOTE: Install stud & bracket at position (1). 


5. Install gasket and cover. Tighten cap screws using the 
sequence shown. 


6. Connect governor arm return spring. 
TORQUE SPECIFICATIONS 


Mounting Cap Screws .........-.-.-.0-00005 21 N-m (186 Ib-in.) 


-UN-17MAY91 


M80462 


MX,3520A1,A9__-19-210CT92 


REMOVE AND INSTALL CAMSHAFT 
NOTE: Governor is attached to camshaft. 
1. Remove crankcase cover. (See this group.) 


IMPORTANT: Align timing marks to prevent damage 
to tappets when removing camshaft. 


2. Rotate crankshaft until timing marks (A) align. 

3. Remove camshaft (B). 

4. Inspect camshaft. (See this group.) 

5. Apply clean engine oil to camshaft lobes and journals. 
6. Align timing marks and install camshaft. 


7. Install crankcase cover. 


CTM5 (200CT92) 35-20-6 
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K Series Air Cooled Engine 
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PN=251 


Cylinder Block, Valves and Internal Components/Camshatft 


INSPECT CAMSHAFT 


Inspect camshaft for worn or broken teeth. (a) 


NOTE: Camshaft and tappets are a matched set. 7 
Replace both camshaft and tappets if necessary. 


\\ > 
Camshaft side journals rotate in ball bearings. ade y -N ż 
Side journals are not measured. . h ; 
t x 
Measure lobes (A). Replace camshaft and tappets if less ES 
than specifications. > 
SPECIFICATIONS (MIN) 
PTO Side Flywheel Side Cam Lobes 
Journal Journal 
= = 36.72 mm 
(1.447 in.) 
MX,3520A1,A11 -19-210CT92 
INSPECT CAMSHAFT BALL BEARINGS -—A) 


1. Remove camshaft. (See this group.) 
2. Remove bearings using a blind hole puller set. 


3. Thoroughly clean bearings in solvent. Dip bearings in 
light weight oil. 


4. Spin the bearings by hand and check for axial (A) and 
radial (B) free play. 


5. Replace bearings if noisy or too much play. 
6. Install bearings flush to inside of crankcase or 
crankcase cover using a bearing, bushing and seal driver 


set. 


7. Install camshaft. 


CTM5 (200CT92) 35-20-7 


On a 


-UN-29AUG88 
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MX,3520A1,412 -19-210CT92 


K Series Air Cooled Engine 
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Cylinder Block, Valves and Internal Components/Adjust Camshaft End Play 


REMOVE, INSPECT AND INSTALL TAPPETS 
1. Remove camshaft. (See this group.) 


NOTE: Mark tappets so they can be installed in their 
original bores during assembly. 


2. Remove tappets (A). 


3. Inspect tappets for wear or damage. Replace if 
necessary. 


4. Apply clean engine oil to tappets and bores. 
5. Install tappets in original bores. 


6. Install camshaft. 


-UN-17MAY91 


M80465 


MX,3520A1,A13 -19-210CT92 


ADJUST CAMSHAFT END PLAY 


NOTE: Measure camshaft end play without crankcase 
cover gasket installed. 


1. Measure from crankcase machined surface (A) to cam 


gear timing flange (B). Record this measurement (C). 


2. Measure from crankcase cover mounting face (D) to 


camshaft bearing inner race surface (E). Record this 
measurement (F). 
3. Subtract measurement (C) from measurement (F). 
Install shims having total thickness indicated on chart. Difference (F-C) 
A—Crankcase Machined Surface 
B—Camshaft Timing Flange 1.90-1.94 mm 
C—Measurement 
D—Crankcase Cover Machined Surface 
E—Bearing Inner Race 
F—Measurement 
2.10-2.14 mm 
| 2.15-2.19 mm 
2.20-2.24 mm 
2.25-2.29 mm 
2.30-2.34 mm 
2.35-2.39 mm 
CTM5 (200CT92) 35-20-8 


RIE y 
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-UN-31AUG88 


M51556 


Total 
Thickness of Shims 


2.30 mm 
2.35 mm 


-19-14MAR89 


M51557 


MX,3520A1,A14_-19-210CT92 


K Series Air Cooled Engine 
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PN=253 


Cylinder Block, Valves and Internal Components/Dynamic Balancer 


REMOVE, INSPECT AND INSTALL DYNAMIC 
BALANCER 


1. Remove crankcase cover. (See this group.) 


2. Rotate crankshaft until match marks (B) align. 


-UN-31AUG88 


3. Remove dynamic balancer (A). 


4. Inspect balancer for wear or damage. Replace if 
necessary. 


M51534 


IMPORTANT: Align match marks exactly or balancer 
will not function correctly. 


5. Install balancer with match marks aligned. 


6. Install crankcase cover. 


MX,3520A1,A15_-19-210CT92 


INSPECT BALANCER BALL BEARINGS -—A) 


1. Remove balancer. (See this group.) A 
(8) 


2. Remove bearings using a blind hole puller set. 


3. Thoroughly clean bearings in solvent. Dip bearing in 
light weight oil. 


-UN-29AUG88 


4. Spin the bearings by hand and check for axial (A) and 
radial (B) free play. 


5. Replace the bearings if it is noisy or has too much 
play. 

6. Install bearings flush to inside of crankcase or 
crankcase cover using a bearing, bushing and seal driver 
set. 


7. Install oil seal. 


MX,3520A1,A16_-19-210CT92 


CTM5 (200CT92) 35-20-9 K Series Air Cooled Engine 
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Cylinder Block, Valves and Internal Components/Piston and Connecting Rod 


REMOVE AND INSTALL PISTON AND 
CONNECTING ROD 


1. Remove cylinder head. (See Group 15.) 
2. Remove crankcase cover. (See this group.) 


3. Remove carbon and varnish from top of cylinder bore 
with a ridge reamer. 


4. Bend open locking tabs (B). 


5. Remove cap screws, lock plate (D), oil splasher (A) 
and connecting rod cap (C). 


6. Push piston and connecting rod from cylinder bore. 


7. Make repairs as necessary. (See procedures in this 
group.) 


A—Oil Splasher 
B—Locking Tabs 
C—Connecting Rod Cap 
D—Lock Plate 


MX,3520A1,A17 
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CTM5 (200CT92) 35-20-10 


K Series Air Cooled Engine 
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Cylinder Block, Valves and Internal Components/Piston and Connecting Rod 


8. Deglaze cylinder bore. (See Section 100, Group 15.) 


9. Align piston assembly to cylinder bore wth piston ring 
end gaps as shown. 


10. Apply a light film of oil to piston and rings. Compress 8 

rings with a ring compressor. = 

11. Apply a light film of oil to cylinder bore, connecting 

rod bearing surface and cap screws. Y 

12. Install piston assembly in cylinder bore with “R” on 2 

piston head facing flywheel side. 

13. Align marks (D) on connecting rod and cap. Install 

connecting rod cap, oil splasher and lock plate. Tighten 

cap screws to specifications. 

14. Bend locking tabs over cap screws. > 
> 

15. Install crankcase cover. 3 


16. Install cylinder head. 


M80467 


SPECIFICATIONS. 


Cap Screw Torque ...o.oooocoocoooocoo ooo... 21 N-m (186 Ib-in.) 


A—First Ring End Gap 
B—Second Ring End Gap 
C—Oil Ring End Gap 
D—Alignment Marks 


MX,3520A1,418_-19-210CT92 
DISASSEMBLE, INSPECT AND ASSEMBLE 
PISTON AND CONNECTING ROD 
1. Remove circlip, piston pin (B) and connecting rod (A). Q l N 
i Th 
2. Inspect all parts for wear or damage. Replace as D | 2 
necessary. (See procedures in this group.) ` K Za y O É 
3. Apply a light film of oil to piston pin and connecting y > > l 
rod bearing. i 
E) 8 
Š 
MX,3520A1,A19 -19-210CT92 
CTM5 (200CT92) 35-20-11 K Series Air Cooled Engine 


220596 


PN=256 


Cylinder Block, Valves and Internal Components/Inspect Piston 


4. Align the R on the piston head with the Japanese 
characters (A) on the connecting rod. 


5. Install piston pin and circlip. 


-UN-17MAY91 
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MX,3520A1,A20_-19-210CT92 


INSPECT PISTON 


1. Analyze piston and piston ring wear. (See Section 
100, Group 10.) 5 


or a wire brush to clean piston. 


4. Clean carbon from piston ring grooves with a ring 


groove cleaner (A). If cleaning tool is not available, break 
an old ring and use it carefully to clean groove. 


5. Check that oil return passages in grooves are open. 


2. Remove piston rings. (See this group.) Do de, | 
IMPORTANT: Do not use a caustic cleaning solution AZ CS 


AS 
3. Remove all deposits from the piston. » uz , l 


-UN-06SEP88 


M29946 


MX,3520A1,A21_-19-210CT92 


6. Inspect piston for scoring or fractures. Replace piston 
if damaged. 


NOTE: Inspect clearance visually. Replace piston if 
clearance appears excessive. 


7. Check ring grooves for wear at several points around 
piston. Replace piston if clearance is greater than . 
specification. = 


CLEARANCE SPECIFICATION (MAX) 


-UN-29AUG88 


M38102 


Top Ring Second Ring Oil Control 
Ring 
0.15 mm 0.15 mm 0.15 mm 
(0.006 in.) (0.006 in.) (0.006 in.) 
MX,3520A1,A22 -19-210CT92 
CTM5 (200CT92) 35-20-12 K Series Air Cooled Engine 


220596 


PN=257 


Cylinder Block, Valves and Internal Components/Inspect Piston 


8. Measure piston pin outer diameter. Replace if less 
than specification. 


9. Measure piston pin bore. Replace piston if 
measurement is greater than specification. 


SPECIFICATIONS 


Piston Pin O.D. Piston Bore I.D. 
(MIN) (MAX) 

20.98 mm 21.03 mm 
(0.827 in.) (0.829 in.) 


-UN-31AUG88 


M50064 


K ai 5 
£ A S 
a 5 
4 5 
Š 
MX,3520A1,A23 -19-210CT92 
10. Measure piston O.D. (A) perpendicular to piston pin 
bore. 
Y > 
x F i = >. 
11. Measure cylinder bore. (See Inspect Block in this + —r 
group.) pan 
PON, > 
(UY. q = 
12. Subtract piston O.D. measurement (A) from cylinder É 
bore measurement to determine piston-to-cylinder bore ż 
clearance. i 
13. Replace piston and/or rebore cylinder block if not $ 
within specifications. (See this group.) > 
SPECIFICATIONS 
Piston O.D. (A) ......o....... 79.77—79.79 mm (3.140—3.141 in.) 
Piston-to-Cylinder 
Bore Clearance .......... 0.195—0.235 mm (0.0077—0.009 in.) 
MX,3520A1,A24 -19-210CT92 
CTM5 (200CT92) 35-20-13 K Series Air Cooled Engine 
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Cylinder Block, Valves and Internal Components/Remove and Install Piston Rings 


INSPECT CONNECTING ROD 
1. Clean and inspect rod. Replace if scored. 


2. Analyze crankshaft and connecting rod wear. (See 
Section 100, Group 10.) 


3. Install connecting rod cap. Tighten to 20 N-m (177 
Ib-in.) 


4. Measure connecting rod crankshaft bearing and piston 
bearing (A). Replace connecting rod if either 
measurement is greater than specifications. 


BEARING I.D. SPECIFICATIONS (MAX) 


Crankshaft Piston 
Bearing Bearing 
32.06 mm 18.04 mm 
(1.262 in.) (0.710 in.) 


-UN-17MAY91 
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MX,3520A1,A25_-19-210CT92 


REMOVE AND INSTALL PISTON RINGS 
1. Remove piston rings with a piston ring expander. 


2. Inspect piston. Clean piston ring grooves. (See this 
group.) 


3. Check piston ring end gap. (See this group.) 


NOTE: Service rings may not be marked. If not marked, 
compression rings have no top side and can be 
installed in either direction. 


4. Install top ring (A), second ring (B) and oil ring (C) 
with NPR mark facing up. Rings should turn freely in 
grooves. 


frr 


VA 
MS, 


UN-17MAY91 
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MX,3520A1,A26 -19-210CT92 


CTM5 (200CT92) 35-20-14 K Series Air Cooled Engine 
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Cylinder Block, Valves and Internal Components/Check Piston Ring End Gap 


CHECK PISTON RING END GAP 


1. Before installing rings on piston, check end gap in 
cylinder bore. 


2. Install each ring squarely in bore approximately 25.4 
mm (1.0 in.) down from top of cylinder. 


-UN-17MAY91 


3. Check end gap. Replace ring if end gap is more than 
specifications. 


M80474 


END GAP SPECIFICATIONS 


Minimum End Gap .......-...-.000 eee ee 0.18 mm (0.007 in.) 
Maximum End Gap ...........-.000 eee ee 1.00 mm (0.039 in.) 
MX,3520A1,A27_-19-210CT92 
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Cylinder Block, Valves and Internal Components/Crankshaft 


REMOVE, INSPECT AND INSTALL 
CRANKSHAFT 


1. Remove camshaft. (See this group.) 

2. Remove piston and connecting rod. (See this group.) 
3. Remove balancer. (See this group.) 

4. Remove crankshaft. 


IMPORTANT: A bent crankshaft must be replaced; it 
cannot be straightened. 


5. Check crankshaft alignment (T.I.R.). (See this group.) 


6. Clean and inspect crankshaft. Replace if parts are 
scratched or damaged. 


7. Analyze crankshaft and connecting rod wear. (See 
Section 100, Group 10.) 


NOTE: Cranksshaft rotates on ball bearings. Crankshaft 
main bearing journals are not measured. 


8. Measure connecting rod journal. Replace crankshaft if 
measurement is less than specifications. 


9. Cover keyway on flywheel end of crankshaft with tape 


to prevent seal damage when installing crankshaft. 
10. Apply clean engine oil to crankshaft bearings and 
journal. 
11. Pack lithium based grease in oil seals. 
12. Install crankshaft. 
13. Install balancer. 
14. Install piston and connecting rod. 
15. Install camshaft. 
JOURNAL SPECIFICATIONS (MIN) 
Main Bearing Journal Connecting 
PTO Side Flywheel Rod Journal 
Side 
— — 31.95 mm 
(1.259 in.) 
CTM5 (200CT92) 35-20-16 
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Cylinder Block, Valves and Internal Components/Crankshaft 


INSPECT CRANKSHAFT BALL BEARINGS ——{a) 


1. Remove oil seals. (See Inspect Oil Seals in this 
group.) 


2. Remove bearings using a bearing, bushing and seal 
driver set. 


3. Thoroughly clean bearings in solvent. Dip bearings in 
light weight oil. 


4. Spin bearings by hand and check for axial (A) and 
radial (B) free play. 


5. Replace bearings if noisy or too much play. 
6. Install bearings flush to inside of crankcase or 
crankcase cover using a bearing, bushing and seal driver 


set. 


7. Install oil seals. 


@—+||— 
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CHECK CRANKSHAFT ALIGNMENT (TIR) 


Place crankshaft into an alignment jig and rotate 
crankshaft slowly. Use dial indicators (A) to measure 
maximum total indicated runout (TIR). If not according to 
specification replace crankshaft. 


SPECIFICATIONS 


Maximum: TIR naira meamata taco eet 0.05 mm (0.002 in.) 


-UN-07SEP88 


M51761 


MX,3520A1,A30_-19-210CT92 


CTM5 (200CT92) 35-20-17 


K Series Air Cooled Engine 
220596 


PN=262 


Cylinder Block, Valves and Internal Components/Inspect Oil Seals 


MEASURE AND ADJUST CRANKSHAFT END 
PLAY 


1. Measure end play using dial indicator (A). 


2. Move crankshaft in and out. Record this My 4 > 
measurement. If end play is not within specifications, i AR 


remove crankcase cover and add or subtract shims as Y y > 
necessary. ' £ 
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SPECIFICATIONS 


j 

“4 

` 
M80476 


¿o 
End Playita idas 0.05—0.20 mm (0.002—0.008 in.) 
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INSPECT OIL SEALS 

NOTE: Pack lithium base grease in new or used seals. 
e f e a 

1. Remove flywheel. (See Group 10.) OQ mN 3 t 


2. Inspect oil seals (A and B) at flywheel end and PTO Al yy 
end for wear or damage. Replace if necessary. ATA 


-UN-17MAY91 


3. Remove stator. (See Group 25.) 


M80477 


4. Remove crankshaft. (See this group.) 
Flywheel Side 


5. Remove worn or damaged seals with a screwdriver. 


6. Install seals with lip to inside of engine using a e 
bushing, bearing and seal driver set. Press in seals until 
flush with hub. 


7. Install crankshaft. € 'O 


-UN-17MAY91 


8. Install stator. e 
9. Install flywheel. e * 2 
° E 
PTO Side 
MX,3520A1,A32 -19-210CT92 
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Cylinder Block, Valves and Internal Components/Replace Crankcase/Block Studs 


REMOVE AND INSTALL CYLINDER BLOCK 
1. Remove crankshaft. (See this group.) 
2. Remove cylinder block and gasket (A). 


3. Remove breather plate. (See Group 05.) 


-UN-17MAY91 


o 


4. Inspect block. (See this group.) 


5. Replace crankcase/block studs, if necessary. (See this 
group.) 


M80479 


6. Install breather plate. 


7. Install new gasket and cylinder block. Tighten nuts in 
sequence shown to specification. 


8. Install crankshaft. 


TORQUE SPECIFICATIONS 
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Cylinder Block Nuts ........... 0000000 eee 36 N-m (27 lb-ft) 


M51528 
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REPLACE CRANKCASE/BLOCK STUDS A 


1. Remove cylinder block. (See this group.) a å 


2. Inspect studs for cracks or wear. Replace if 
necessary. h Hd 


» 
F 


3. Install two nuts on stud and tighten together. Remove ; 
stud. SS 


4. Put thread lock and sealer (medium strength) on -i 
threads of stud and install in block. Tighten to À 
specification. 


y 
E 
M80480 


5. Install cylinder block. 
TORQUE SPECIFICATIONS 


Crankcase-to-Block Studs ................... 36 N-m (27 Ib-ft) 


MX,3520A1,A34 -19-210CT92 


CTM5 (200CT92) 35-20-19 K Series Air Cooled Engine 


220596 


PN=264 


Cylinder Block, Valves and Internal Components/Cylinder Block 


INSPECT CYLINDER BLOCK 
1. Clean and check block for cracks. 


2. Cracks not visible to the eye may be detected by 
coating the suspected area with a mixture of 25 percent 
kerosene and 75 percent light engine oil. 


3. Wipe area dry and immediately apply coating of zinc 
oxide dissolved in wood alcohol. If crack is present, 
coating becomes discolored at the defective area. 
Replace block if any cracks are found. 


MX,3520A1,A35_-19-210CT92 


NOTE: A bare block is available for service. 


CE 
4. Measure cylinder bore parallel with crankshaft and HT 
right angles to crankshaft at top and bottom of ring i 
travel. j T 
Bo i 
5. If cylinder bore exceeds wear limit, replace cylinder 
block or rebore cylinder. (See this group.) [ims 
ATLL | 


NOTE: If cylinder is rebored, oversize piston and rings 
must be installed. AD 


CYLINDER BORE SPECIFICATIONS 


-UN-23FEB89 
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Standard ....ocooco.o.o.o ooo. 79.91—79.98 mm (3.146—3.149 in.) 
Wear Limit in a: sce sical a rad ea 80.09 mm (3.155 in.) 
Out-of-Round (Max) ......oo.o.ooo.oo oo... 0.063 mm (0.0025 in.) 

o 

x 

= 

z 

me 

8 

S 

> 
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Cylinder Block, Valves and Internal Components/Cylinder Block 


REBORE CYLINDER BLOCK 


NOTE: The cylinder block can be rebored to use a 0.50 
mm (0.020 in.) oversize pistons and rings. Have 
a reliable repair shop rebore the block, or use 
the drill press and honing tool. 


1. Rebore cylinder with a honing tool to initial and final 
bore specifications. 


2. Align center of bore to press center. Set the press to 
operate from 200—250 rpm. 


3. Lower and raise hone until ends extend 20—25 mm 
(0.75—1.0 in.) past ends of cylinder. 


4. Turn adjusting nut on one hone until stones contact 
cylinder wall at narrowest point. 


5. Coat inside of cylinder with honing oil. Turn hone by 
hand. If you cannot turn it, hone is too tight. 


6. Start drill press. Move hone up and down in cylinder 
approximately 20 times per minute. 


7. Check cylinder diameter regularly during honing. Stop 
press before measuring. Remove hone from cylinder. 


NOTE: Finish should not be smooth, but have a 40—60° 
cross-hatch pattern. 


IMPORTANT: Check stone for wear or damage. Use 
correct stone for the job. 


CYLINDER INITIAL BORE SPECIFICATIONS 


Piston Oversize: 
0.50 mm (0.020 in.) 


80.46—80.48 mm (3.168—3.169 in.) 
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Cylinder Block, Valves and Internal Components/Inspect and Replace 


8. Hone the cylinder an additional 0.028—0.030 mm 
(0.0011—0.0012 in.) for final bore specifications. This 
allows for 0.020 mm (0.0008 in.) shrinkage when cylinder 
cools. 


IMPORTANT: DO NOT use gasoline or commercial 
solvents to clean cylinder bores. 
Solvents will not remove metal particles 
produced during honing. 


9. Clean the cylinder thoroughly using soap, warm water 
and clean rags. Continue to clean cylinder until white 
rags show no discoloration. 


10. Dry the cylinder. Apply engine oil to cylinder wall. 


M98,2040A,A9__-19-210CT92 


INSPECT AND REPLACE OIL SPLASHER 
1. Remove crankcase cover. (See this group.) 
2. Bend open locking tabs (A). 


3. Remove cap screws, lock plate (B), and oil splasher 
(C). 


4. Inspect splasher for wear or damage. Replace if 
necessary. 


5. Install splasher, lock plate and cap screws. Tighten 
cap screws to specifications. 


6. Bend locking tabs over cap screws. 


7. Install crankcase cover. 


SPECIFICATIONS 


Cap Screw Torque ............. 00 eee eee 21 N-m (186 Ib-in.) 
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Cylinder Block, Valves and Internal Components/Inspect and Replace 


INSPECT AND REPLACE GOVERNOR 
1. 
2. 
3. 
camshaft (B) for damage or wear. Replace parts as 


necessary. 


4. Check that weights (C) move freely. Replace entire 
weight assembly plate (D) if damaged. 


5. 


Remove crankcase cover. (See this group.) 
Remove sleeve (A). 


Inspect bearing surfaces inside sleeve and on 


Install plate (D), if removed, and governor sleeve. 


Align lower flange of governor sleeve with locator pin (E) 
and insert into notches in weights. 


6. 


Install crankcase cover. 
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A—Governor Sleeve 
B—Camshaft 

C—Weights 

D—Weight Assembly Plate 
E—Locator Pin 
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INSPECT AND REPLACE GOVERNOR 
SHAFT 


NOTE: It is not necessary to remove governor shaft 


1. 


2. 


3. 


unless damaged. 
Remove crankcase cover. (See this group.) 
Inspect shaft (A). Replace if damaged. 


To replace shaft, loosen cap screw (B) on lever (C). 


. Remove screws (D), clevis (E) and shaft. 
. Install shaft, clevis and screws. 
. Tighten cap screw on governor lever. 


. Install crankcase cover. 


A—Governor Shaft 
B—Cap Screw 
C—Governor Lever 
D—Screws 
E—Clevis 


MX,3520A1,A40_-19-210CT92 
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Cylinder Block, Valves and Internal Components/Inspect and Replace 
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Group 25 
Ignition and Charging System 


REMOVE AND INSTALL STATOR AND POOF TTRERLOREEE P: 
PULSER COIL 


NOTE: Stator and pulser coil must be replaced as an 
assembly. 


—_ 


. Remove flywheel. (See Group 10.) 

2. Remove housing (B). 

3. Remove screws and stator (A). 

4. Remove base plate (C). 

5. Remove bracket (D). f 

6. Remove screws and pulser coil (E). 

7. Remove stator and pulser coil assembly. ) $ : 
2 

8. Install stator and pulser coil assembly. Za ys 


9. Install pulser coil and bracket. E A 


-UN-17MAY91 


10. Install base plate. 


M80483 


11. Install stator. 


12. Install cover. 


13. Install flywheel. 


A—Stator 
B—Housing 
C—Base Plate 
D—Bracket 
E—Pulser Coil 
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Ignition and Charging System/Remove and Install 


REMOVE AND INSTALL ARMATURE WITH 
COIL PFP 


4 


2. 


3. 


. Remove blower housing. (See Group 10.) D 
Remove rubber grommet (C). 

Remove spark plug cap (A). 

. Remove cap screws and armature with coil (B). 

. Install armature with coil. 

. Install spark plug cap. 

. Install rubber grommet. 


. Install blower housing. 
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Group 30 
Starting Systems 


OTHER MATERIAL 


Number Name Use 
Mineral Spirits Clean armature. 
Multipurpose Grease Grease starter parts. 
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SERVICE PARTS KITS 


The following kits are available through your parts 
catalog: 


Electric Starter 
Complete Starter 
Brush Kit 
Complete Solenoid 


MX,3530A1,A2 -19-210CT92 


ANALYZE ELECTRIC STARTER CONDITION 


1. The starter overheats because of: 
e Long cranking. 
e Armature binding. 


2. The starter operates poorly because of: 

e Armature binding. 

e Dirty or damaged starter drive. 

e Badly worn brushes or weak brush springs. 
e Excessive voltage drop in cranking system. 
e Battery or wiring defective. 

e Shorts, opens, or grounds in armature. 


NOTE: Starter repair is limited to brushes, end caps, and 
starter drive. Fields in starter are permanent 
magnets and are not serviceable. If housing or 
armature is damaged, replace starter. 
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Starting Systems/Bench Test Solenoid Drive Starter 


BENCH TEST SOLENOID DRIVE STARTER 


NOTE: Perform bench test before disassembling starter 
motor to determine cause of problem. 


IMPORTANT: Never operate motor longer than 20 
seconds. Allow at least two minutes for 
cooling and battery recovery before 
operating again. Overheating, caused 
by excessive operation, will seriously 
damage starting motor. 


1. Disconnect battery leads from battery. 
2. Remove starter from engine. 


3. Connect 12-volt battery (A) to starter battery terminal 
(B) and starter frame (C) using heavy duty cables. 


4. Connect remote start switch (D) between switch 
terminal (E) and battery terminal (B). 


NOTE: A short piece of wire with a small clip on the end 
will allow a more positive connection at the 
switch terminal. 


When switch is activated, starter should engage and run. 


IF SOLENOID CHATTERS; hold-in winding is 


A—12-Volt Battery 
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open-circuited. B—Battery Terminal 
C—Starter Frame 
IF NOTHING HAPPENS); either the solenoid pull-in D—Remote Start Switch 
winding is open-circuited or mechanical parts are E—Switch Terminal 
sticking. 
IF SOLENOID ENGAGES, BUT MOTOR DOES NOT 
RUN; check solenoid switch continuity, brushes, armature 
and field windings. 
Solenoid cannot be repaired, replace it. 
MX,3530A1,A4  -19-210CT92 
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Starting Systems/Check Starter Armature Rotation 


TEST SOLENOID 


NOTE: If bench test indicated solenoid problems, use an 
ohmmeter or test light to check solenoid. 


1. Test solenoid terminals (A and B) for continuity. There 
should be no continuity. 


-UN-17MAY91 


2. Depress switch arm (C). There should be continuity 
when arm is fully depressed. 


M80486 


3. Test for open circuits between terminal (B) and tang 
(D). There should be continuity. 


4. Test for open circuits between tang (D) and body (E). A—Terminal 
There should be continuity. B—Terminal 
C—Switch Arm 


D—Tang 


If solenoid fails any test, it is defective and must be E—Solenoid Body 


replaced. 
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CHECK STARTER ARMATURE ROTATION 


1. Remove starter. 


2. Rotate armature (A). ` 

$ 

3. If armature does not rotate freely, armature may be S E 

bent or bearings may be worn. Disassemble and inspect PS s P ż 
starter. (See this group.) 7 A 

4. Install starter. (A) $ 

> 
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Starting Systems/Inspect Starter 


INSPECT STARTER 


A—Cover G—Armature 
B—Shift Lever H—Cover 
C—Spring I—Pinion 
D—Solenoid J—Brush 
E—Cap K—End Cover 
F—Washer 


1. Mark body and covers for correct alignment during 
reassembly. 


2. Push pinion stopper (Q) toward pinion (I) to 
remove retaining clip (R). 


3. Inspect parts for wear or damage. 


IMPORTANT: If front or rear armature bushings 
(U,L) must be replaced, ream new 
bushings to an inside diameter of 
9.5 mm (+0.015, -0.00 mm). 


CTM5 (200CT92) 35-30-4 


L—Bushing Q—Pinion Stopper 
M—Brush R—Retaining Clip 
N—Brush Holder S—Washer (2 used) 
O—Spring (2 used) T—Front Cover 
P—Body U—Bushing 
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4. Measure brushes. Replace brushes as a set if 
length of any one is less than 10 mm (0.394 in.). 


5. Test starter armature and brushes. (See this 


group.) 


6. Apply a thin coat of multipurpose grease to: 
—sliding surfaces of armature and solenoid shift 


lever. 
—armature shaft spline. 
—points where shaft contacts cover. 


7. Assemble starter. 


MX,3530A1,A7 
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Starting Systems/Test Starter Armature 


TEST STARTER ARMATURE 


IMPORTANT: Do not clean armature with solvent. 
Solvent can damage insulation on 
windings. Use only mineral spirits and 
a brush. 


1. Locate short circuits by rotating armature on a growler 
while holding a hacksaw blade or steel strip on armature. 
The hacksaw blade will vibrate in area of short circuit. 
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2. Shorts been bars are sometimes caused by dirt or N24861 ! 
copper between bars. Inspect for this condition. 


3. If test indicates short circuited windings, clean the 


commutator of dust and fillings. Check armature again. If 
test still indicates short circuit, replace armature. 


MX,3530A1,A8 -19-210CT92 


4. Test for grounded windings using an ohmmeter or test 
light. 


Armature windings are connected in parallel, so each 
commutator bar needs to be checked. 


If test shows continuity, a winding is grounded and the 
armature must be replaced. 
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5. Test for open circuited windings using an ohmmeter or y 
test light. 


If test shows no continuity, there is an open circuit and 
armature must be replaced. 
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Starting Systems/Replace Brushes 


TEST FIELD COIL 


1. Test for continuity between brush to housing. Replace 
field coil if there is no continuity. 
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2. Test for continuity between negative brush holder (A) o 
and brush plate. Replace brush holder assembly if there bo > 
is continuity. E% 
3. Test for continuity between positive brush holder (B) Case 


is no continuity. 


and brush plate. Replace brush holder assembly if there er 


-UN-17MAY91 


M80490 
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REPLACE BRUSHES 

1. Melt solder from brush lead connection to replace field 
brush plate assembly. 

2. Install new brushes using only 60—40 rosin core 


solder. Newly installed wire should be approximately 
same length as original. 


il brush. ff ol h | h (A A EX ) G 
coil brush. Cut off old brush to replace brush (A) on Gs Y 2 (a) 
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FC290V/FC400V/FC420V/FC540V 
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Disassemble .................. 40-30-2 

INSPECT fa ae ts 40-30-3 

Replace Spring ...............-. 40-30-4 

Assemble cia es eke es 40-30-4 
Analyze Electric Starter Condition ...... 40-30-6 
Bench Test 

Solenoid Drive 

Starter—FC400V/FC420V/FC540V .. 40-30-7 

Solenoid—FC400V/FC420V/FC540V ... 40-30-8 
Test Electric Starter Armature Rotation .. 40-30-8 
Inspect Electric Starter 

FG290N oo aki Ak OS) Die Bee ead 40-30-9 

FC400V/FC420V ................ 40-30-10 

FC540V 65.2 DR at dye Gee bse ote 8 40-30-11 
Test Armature ...............046. 40-30-12 
Test-Field Coll -Cra os) hts enw es we ea 40-30-13 
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K Series Air Cooled Engine 
220596 


PN=499 


Group 00 
Engine Application and Repair Specifications 


ENGINE APPLICATIONS CHART 


Refer to the engine application chart to identify 
product-model/engine type-model relationship. 


LAWN TRACTORS 


Machine Engine Model No. 
130 (Engine S.N. A ste SA RN FC290V-ASO00 
(Engine S-N. :060825=: "Vii mia da A ak ay boa a ad, shares ees de a Na a FC290V-BS00 
170/175 (Engine S.N. IN A cot a Bata ben ante sean teat E Raat able ok Ati A ale FC420V-ASO00 
(Engine S.N. 006516—009053) ........... 0. ee eee FC420V-BS00 
(Engine S.N. 009054—028504) ......... ee eee FC420V-CS00 
(Engine :S:N.:D028505=> Disorder ee oR eee a dead FC420V-DS00 
180/185 (Engine S.N. TA AAA RR E NN FC540V-ASO00 
(Engine S.N. 058711—105580) ... 2... a E R A A E ee eee FC540V-BS00 
(Engine S.N. 105581 Deia ss Gia hed aids ead BP a e it A FC540V-CS00 
EAT ais att a Lda ahs hd Sutera hd ee pa dee FC420V-AS10 
EX NBG a o ei E Se cere aes octane, eM a oth e a dae te de a od ds E E E Baie FC540V-AS10 
LAWN AND GARDEN TRACTORS 
GT242 $a be belied bd, ata a ra ba dee a ee es FC420V-AS10 
240 (Engine S.N. — 028904) ie cde lace o ees eee! antes, Anak docs BE ws E da onium deed, AE tec can E FC420V-CS00 
(Engine S.N. 028505—124169) ........... ee ee FC420V-DS00 
(Engine: SN. 124170—- Dita e ad ld ae a ae a Gee ae FC420V-ES00 
eis ak ka ak A a ah ike tb ss rar de soa ata Ae a alg. thd £ De rot FC420V-FS00 
260/265 (Engine S.N. — 105580 isos hd ae. ata tt OR ay ws a haat ae Aah dsd es FC540V-BS00 
(Engine:.S:N: 1095811603399) iii a IA ia aras a FC540V-CS00 
(Engine S.N. 163400— JD)... FC540V-DS00 
GT262 35) 4.2.55 6 danas ao ad as e atea idad iria ta FC540V-AS10 
RIDING MOWERS 
RX73 (Engine S.N. 61584) O a e aa a E ae E E a O ete A FC290V-AS01 
(Engine S.N. 061535—106800) .............. a k ana aea a ee A FC290V-BS01 
(Engine S.N. 106801— JD). FC290V-CS01 
RX75 (Engine S.N. —DBODBDA) sur A AAA A AAA DE FC290V-AS02 
(Engine S.N. 080518—113843) .. 0... . aaa eee FC290V-AS10 
(Engine S N- TTS ima dara aa hee a bee ee eee eda da FC290V-BS10 
SX75 (Engine S.N. = 060604) nc Re ee mada be eda ani a ele A as ae FC290V-AS02 
(Engine S.N. 060605—113943B) ........ 2.20.2... 0000 ee eee FC290V-BS02 or FC290V-BS02-01 
(Engine S.N- 118944— DJ)... FC290V-BS10 
OXIDO Ss 2 bak ated, ake Oh Seed hte da ead Ola Be ded aM ed ea FC290V-BS10 
SEO gs cing ah do wane ape tanta nate fied tis Me! nce BS I ne doi Se cap ay adh Sean ans E lances DIO PA eas As he FC290V-CS10 
COMMERCIAL WALK-BEHIND MOWERS 
38/48: INCE raras a A RA ad DIE ty sett ght Gan FC400V-AS05 
48/52-Inch (Engine S.N. 067594). 62 tees Bane BR SS nd A ee bee OS Sw FC540V-AS01 
(Engiñe-S:N. 067592: Dunia SA ene be eee Da ee Ra FC540V-BS01 
48/54 NCH 0 ur Sat ae Sete ia a Oars A ie Bae es FC420V-AS11 or FC540V-AS11 
FRONT MOUNT MOWERS 
RAIO cic Ante tas o Bad E nin den io es olaa Sie e Sa da we Me Se OS e as at ccs ne ee SY FC540V-AS12 
MX,4000A1,1 -19-210CT92 
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Engine Application and Repair Specifications/Repair Specifications 


FC290V REPAIR SPECIFICATIONS 


GROUP 05—FUEL AND AIR SYSTEMS 


Item 


Breather 
Maximum Air Gap 


GROUP 10—BLOWER HOUSING AND 
Flywheel Nut Torque 


Minimum Flywheel Screen Gap 


FLYWHEEL 


GROUP 15—CYLINDER HEAD AND VALVES 


Valve Clearance 


Rocker Arm 


Minimum: Shat O Diea cies tasas Bos Pd eh oh a fab ote a wd Pes oh 


Maximum Bearing I.D. 


Push Rod 
Maximum Bend 
Intake Pushrod Lift 


Exhaust Pushrod Lift 


Valves and Springs 
Minimum Spring Free Length 
Valve Guide I.D. 


Intake Valve Stem O.D. 


Intake Valve-To-Guide Clearance 


Exhaust Valve Stem O.D. 


Exhaust Valve-To-Guide Clearance 


Intake Valve Lift (W/Clearance 


Exhaust Valve Lift (W/Clearance set at 0.00) 


Maximum Valve Stem Bend 
Valve Seating Surface 
Valve Seat and Face Angle 
Minimum Valve Margin 
Valve Narrowing Angle 


Continued on next page 


CTM5 (200CT92) 


E Oe ante eee ee an eae 


(wear min.) 5.118 mm 


set at 0.00) 


40-00-2 


0.50—1.10 mm (0.020—0.043 in. 


Specification 


0.20 mm (0.008 in.) 


85 N-m (63 lb-ft) 


1.50 mm (0.059 in.) 


0.15 mm (0.006 in.) 


12.94 mm (0.509 in.) 
13.07 mm (0.515 in.) 


0.30 mm (0.012 in.) 
5.313 mm (0.2092 in.) 
0.1987 in.) 
5.388 mm (0.2121 in.) 

) 


0.2015 in. 


EE ae = 


31.00 mm (1.220 in.) 
7.000 mm (0.2756 in.) 
(0.2762 in.) 

(0.2740 in.) 

(0.2746 in.) 

(0.0010 in.) 

(0.0022 in.) 

(0.2736 in.) 

6.965 mm (0.2742 in.) 
(0.0014 in.) 

( ) 

( ) 

( ) 

( ) 

( ) 

) 

) 


0.03 mm (0.001 in. 


45° 
0.60 mm (0.020 in.) 
30° 
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-19-210CT92 


Engine Application and Repair Specifications/Repair Specifications 


GROUP 20—CYLINDER BLOCK AND INTERNAL COMPONENTS 


Cylinder Head 


Continued on next page MX,4000A1,A3 


Item Specification 


Cylinder Head Flatness ..... 20... 0.00 cc ee 0.05 mm (0.002 in.) 
Cap Screw Torque In Sequence (Lubricated) 
Initial TIUS 03.6 ete ee aa hah ee ea ea da PA ia aa aad aes 18 N-m (159 Ib-in.) 
Final TOUS oia al il a 24 N-m (212 Ib-in.) 
Spark Plug: Torque: 224 21d ada dada bes 20 N-m (177 Ib-in.) 
Crankcase Cover 
OIC apaci hates e aha alow a A ae hs a o aad ee bd 1.0 L (2.11 pt) 
Cap: Screw: Torque: padres lr ADA A ee ede ta ened: ae 20 N-m (177 lb-in.) 
Camshaft 
Minimum End Journal O.D. 
PTO- Side- toate, Ld rra Syed deed A e bata hee hE 13.92 mm (0.548 in.) 
Flywheel Side: iiare sint ato ended RA te ae Ge Ee ee ie ee ald es 15.92 mm (0.627 in.) 
Minimum: Eobe Height. 4; fa; carr dan ed a eee eh eee ee Pa a 27.08 mm (1.066 in.) 
Maximum Bearing I.D. 
GCrankcase nd este ee wae aa Ah BAAD Foote ilo he Aa oh 16.06 mm (0.632 in.) 
Grankcase ‘Cover ici A awe alee ae 14.05 mm (0.553 in.) 
Reciprocating Balancer 
Link Rod 
Minimum Journal O.D. 2... 0.0.00... a a eee 46.86 mm (1.845 in.) 
Maximum: Small End LD sitera ee eas ale eae A 12.06 mm (0.475 in.) 
Maximum Large End LD. saian kinnar a a e e ee 47.12 mm (1.855 in.) 
Bushing: Depth: deserenan oe eee eta u a Mae diet e a a E EUR E 1 mm (0.040 in.) 
Balancer Weight 
Maximum Bearing LD. sas raa ee EE E EE ee 26.10 mm (1.027 in.) 
Support Shaft 
Minimum Shaft OD. re cra unea e a p aaea a ee 25.93 mm (1.021 in.) 
Balancer Bushing Assembly Torque .......... 00.0 ee 7.3 N-m (65 Ib-in.) e 
Piston 
Maximum Ring Groove Clearance 
TOP AA A SA AA 0.16 mm (0.006 in.) 
SECONA RINGE Lc ai Sein ay eras ad ie rasa, ae dias ive ae RE BA Sa ri 0.14 mm (0.005 in.) 
Oil Control RING: ata ae eaea he whee: a Aad hive owe dad a dew dah Le 0.19 mm (0.007 in.) 
Minimum Ring End Gap ......... aaa ee 0.18 mm (0.007 in.) 
Maximum Ring End Gap 
Compression RingS ..........o....oo ee 0.71 mm (0.028 in.) 
Oil Ring Side Rails: 4 Iret bobo ma Peete et ir bea dae ei Eee 1.20 mm (0.047 in.) 
Minimuny Pine@. De cua oie ct kh oo dle ee, pas ea ain Aa atk. te te 18.98 mm (0.747 in.) 
Maximum Pin Bore: DY iii eee he pa toa aan Hare ee ee Gee ees 19.03 mm (0.749 in.) 
Maximum Piston-to-Piston Pin Clearance ........... 00000 eee ee 0.05 mm (0.002 in.) 
PIStOM-OD2 sta opt af bdo eee tye eel 77.85—77.87 mm (3.0649—3.0657 in.) 
Piston-to-Cylinder Bore Clearance ...........-.000 00 ee ee ooo. 0.110—0.142 mm (0.0043—0.0056 in.) 
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Engine Application and Repair Specifications/Repair Specifications 


GROUP 20—CYLINDER BLOCK AND INTERNAL COMPONENTS—CONTINUED 
Item Specification 


Connecting Rod 


Maximum Crankshaft Bearing |.D.........0. 0.000 ee 35.57 mm (1.400 in.) 
Maximum Piston Pin Bearing |.D. ........ 2.0000 ee 19.06 mm (0.750 in.) 
Maximum Connecting Rod-to-Piston Pin Clearance ..............0000 0+ eee 0.08 mm (0.003 in.) 
Maximum Connecting Rod-to-Crankpin Clearance ............000 00 eee eee eee 0.14 mm (0.006 in.) 
End-Cap Screw Torque .......o.o.o.oo o. 20 N-m (177 lb-in.) 
Crankshaft 
Minimum PTO Side Journal O.D. .... 2... 00002 ee 29.92 mm (1.178 in.) 
Minimum Connecting Rod Journal O.D. .........o.oo.ooo ooo. 35.43 mm (1.395 in.) 
Maximum Crankcase Cover Plain Bearing LD. ............ 0.2000 e eee eee 30.13 mm (1.186 in.) 
Maximum st: Rees raa E She AG ele Ba alae ety ate 0.05 mm (0.002 in.) 
End Rlay o Sodan e A OE eae a 0.09—0.22 mm (0.004—0.009 in.) 
Cylinder Bore 
Standard Cylinder Bore I.D. l.. 2... 2.002020 0c oo... ... 77.98—78.00 mm (3.070—3.071 in.) 
Maximum Cylinder Bore LD. .........o.o.o.o.o.oo.ocooo ooo 78.07 mm (3.074 in.) 


Rebore Cylinder 
Oversize Diameter 


A A teed eae abe ote BiG baie Ba 78.21—78.23 mm (3.079—3.080 in.) 
OBO MIM erario a i Oly ae GE aS Be ay yee a Gai ae aoa) aa 78.46—78.48 mm (3.089—3.090 in.) 
OLO MN a ba a ari a ie 78.71—78.73 mm (3.099—3.100 in.) 


GROUP 25—IGNITION AND CHARGING SYSTEM 


Ignition: Coll-Alr Gap: ma ardor tó tant a bed toe Rett dade Bra 0.30 mm (0.012 in.) 
See Ignition Tests in this Group. 


GROUP 30—STARTING SYSTEMS 


40 
M) Electric Starter 
W See Starter Specifications in this Group. 
MX,4000A1,A4  -19-210CT92 
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Engine Application and Repair Specifications/Repair Specifications 


FC400V/FC420V REPAIR SPECIFICATIONS 


GROUP 05—FUEL AND AIR SYSTEMS 


Item Specification 
Breather 
Pili GA > a, toes ois 2 hon ace, okt OS 1—2 mm (0.040—0.080 in.) 


GROUP 10—BLOWER HOUSING AND FLYWHEEL 

Flywheel Nut Torque .... 2.2... ee eee 137 N-m (101 Ib-ft) 
Minimum Flywheel Screen Gap ...........0 ooo. 1.50 mm (0.059 in.) 
GROUP 15—CYLINDER HEAD AND VALVES 

Valve- Cleran 0 a Sein ahead Ses ane a ts 0.15 mm (0.006 in.) 
Rocker Arm 


MINIMUM Shaft OD: seis) cece ae Oe Pa es Sl WAG Bee Ee oe es 
Maximum Bearing I.D. 


12.94 mm (0.509 in.) 
13.07 mm (0.515 in.) 


Push Rod 
Intake: Pushrod EDs e a iara hardest paa hard oth Bc ee alk a 6.903 mm (0.2718 in.) 
(wear min.) 6.558 mm (0.2582 in.) 
Exhaust ‘Pushrod: Litt"... anee bar Pad ea aw bai 6.903 mm (0.2718 in.) 
(wear min.) 6.558 mm (0.2582 in.) 
Maximum BENG cotas a ER AAA Pel as 0.30 mm (0.012 in.) 


Valves and Springs 
Minimum Spring Free Length ...........o.o.o ooo... 37.50 mm (1.476 in.) 
Valve Guide Di ua ii a (min.) 7.000 mm (0.2756 in.) 
(max.) 7.015 mm (0.2762 in.) 


Intake Valve Stem O.D. ... 1... o (min.) 6.972 mm (0.2745 in.) tp] 
(max.) 6.987 mm (0.2751 in.) (0 
Intake Valve-To-Guide Clearance ............0 000 eee ee (min.) 0.013 mm (0.0005 in.) $ 
(max.) 0.043 mm (0.0017 in.) 
Exhaust Valve Stem O.D. .. 2... 2 ee (min.) 6.965 mm (0.2742 in.) 
(max.) 6.980 mm (0.2748 in.) 
Exhaust Valve-To-Guide Clearance ............0 000 eee ee (min.) 0.020 mm (0.0008 in.) 
(max.) 0.050 mm (0.0020 in.) 
Intake Valve Lift (W/Clearance set at 0.00)............ 0.00: eee 8.995 mm (0.3541 in.) 
(wear min.) 8.545 mm (0.3365 in.) 
Exhaust Valve lift (W/Clearance set at 0.00) .............-. 0000 eee eee 8.995 mm (0.3541 in.) 
(wear min.) 8.545 mm (0.3365 in.) 
Maximum Valve Stem Bend o... 0.03 mm (0.001 in.) 
Valve Seating Surface ..... 2.2.2.0... ee 1.10—1.46 mm (0.043—0.057 de E 


Valve Seat and Face Angle ........... ee 
Minimum Valve Margin ............ o... ooo. 0.60 mm (0.020 in 
Valve Narrowing Angle ........ 0.0 ee 30° 


Continued on next page 
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Engine Application and Repair Specifications/Repair Specifications 


GROUP 20—CYLINDER BLOCK AND INTERNAL COMPONENTS 
Item Specification 


Cylinder Head 


Cylinder Head Flatness ..... 2.2... 0.0. eee 0.05 mm (0.002 in.) 
Cap Screw Torque In Sequence (Lubricated) 
Initial: Torque “vieiras aaa & ete at 32 N-m (24 lb-ft) 
Final TUS tura dete te ae Pe ibe etd at Maida wee a hee Ste ee 52 N-m (38 Ib-ft) 
spark Plug: Torque: 224 2 ia4ackeVe iaa bee dled ets eee hat ia 20 N-m (177 Ib-in.) 


Crankcase Cover 
Oil Capacity 


With Filter Le 222 bate tardas da Pete eh iba bade Mio we eee Pe oh ha ee! 1.5 L (3.17 pt) 
WithouMRilen 39.525 caos Balke oa oe he Sta eth a atte aha, 2 1.3 L (2.75 pt) 
Cap SCrow Orquesta AA eae el ne a 26 N-m (230 lb-in.) 
Camshaft 
Minimum End Journal O.D. 
PFO- Sides copia Aare EE ee Pasa AAA ia 20.91 mm (0.823 in.) 
Flywheel Side: cta AA ee ee ae eee ee 19.91 mm (0.784 in.) 
Minimum Lope Height) s ir tcs¢.eeenreagaed eee dhe tithe eee ata eae eds 36.75 mm (1.447 in.) 
Maximum Bearing I.D. 
CrankCaSe’ crite asia Bas dost Was Peed a PG ah er ts Ba BS eee Pe ae 20.08 mm (0.790 in.) 
Grankcase:GoOvers arc dona ese aie nS Ga bee ate ees aye ae Ge eee tea rara 21.08 mm (0.830 in.) 
Reciprocating Balancer 
Link Rod 
Minimum Journal O.D. o... 53.95 mm (2.124 in.) 
Maximum:Small End Daise sak ee geek 44d da Mae aa Pee bd a8 12.60 mm (0.475 in.) 
Maximum Large End LD. Sae neenu a eTa ee 54.12 mm (2.131 in.) 
Bushing Depth: ridges a aa i Gea ee a eg athe 0.50 mm (0.020 in.) 
Balancer Weight 
Maximum Bearing LD. cos ateren ennn ni ee 26.10 mm (1.027 in.) 
Support Shaft 
Minimum- Shat OD: oe adr Gate wee oP et BOA Medea i eee AR A 25.93 mm (1.021 in.) 
Piston 
Maximum Ring Groove Clearance 
TOP RING: a et ae E A ew ad at da td, Aa dat ded ae 0.17 mm (0.007 in.) 
SECONGIRING: nt ctu aia whi a Hema da, oi Ginetta ad 0.15 mm (0.006 in.) 
OUNRING) Yee 6 AD A a Sad cae SAA 0.20 mm (0.008 in.) 
Minimum Ring End Gap .... 2.0.2... 000 0c ee 0.18 mm (0.007 in.) 
Maximum Ring End Gap 
Compression RingS ......... uaaa 0.90 mm (0.035 in.) 
OlRINg* Side: Ralls? 4.45.78 ete ee ts Bar ae ee ee YE Phe 1.30 mm (0.051 in.) 
MINIMUM PINO: Di sara Sevarice ae ie es Ge toe Bee he Sew easy eae ee ade ee 21.98 mm (0.865 in.) 
Maximum: AAA dae dh fae bt de oleae d el dead and 22.04 mm (0.868 in.) 
Maximum Piston-to-Piston Pin Clearance ............0 0000 cee ee 0.06 mm (0.002 in.) 
Piston O.D.—FC400V Lo... 86.83—86.85 mm (3.4185—3.4192 in.) 
Piston O.D.—FC420V occ 88.83—88.85 mm (3.4885—3.498 in.) 
Piston-to-Cylinder Bore Clearance ........... 20000 ee eee eee 0.13—0.17 mm (0.005—0.0067 in.) 
Continued on next page MX,4000A1,A6_-19-210CT92 
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Engine Application and Repair Specifications/Repair Specifications 


GROUP 20—CYLINDER BLOCK AND INTERNAL COMPONENTS—CONTINUED 


Item 


Connecting Rod 
Maximum Crankshaft Bearing I.D. .........o.o.o.o.o.o.o.o ooo. 
Maximum Piston Pin Bearing |.D. ............o.oocccoo.o ooo 
Maximum Connecting Rod-to-Piston Pin Clearance .......... oo... ooo... ... 
Maximum Connecting Rod-to-Crankpin Clearance ........o.o.o.o.o.ocoooo coco... .. 
End-Cap Screw Torque .......o.o.o.oo ooo 


Crankshaft 
Minimum PTO Side Journal O.D. .. 2.2.2... 00.00 ee 
Minimum Connecting Rod Journal O.D. ........o.o.oo.ooo ooo. 
Maximum Crankcase Cover Plain Bearing LD. ............ 0.0000 cee ee o... 
MaximuntT Recs. face oi init ee a e ob oh ie aie Rae Del a Ra ale A 


Maximum Cylinder Bore |.D—FC400V ..........2. 00002 ee 
Maximum Cylinder Bore |.D.—FC420V ..........0 0000 ee ee 


Rebore Cylinder 
Oversize Diameter 


SmMakOD a heap Aces Ra a a A E EE e as N 
Maximum Rotor Shaft Bearing I.D. 

Oil: PUMP COVEF a t ai a leche Read kee REALE eS oa ahah fae ewido 

Crankcase ‘Cover? ui A Pa aA a 
Outer Rotor 

Minimum: THICKNESS s,c15,.0 ¢¢e52. aa A ae bie ne eld a a ek el 

Minimum, OD: uscar a a ek de seta a at ma a A de ee a 
Outer Rotor Bearing 

Maximum Depth 2 4p aay oar rr ee ee Ge Ae Wa) eee ee ae ae SP 

Maximum: iD. daa dele Gad die a Ge 4 
Minimum Valve Spring Free Length aaan aaa aaa eee 


GROUP 25—IGNITION AND CHARGING SYSTEM 
[Ignition Coil“Atr-Gap. a 2069 anturan hehe ine eee’ sh Oe aie adh ei pa bt 


See Ignition Tests in this Group. 
GROUP 30—STARTING SYSTEMS 


Electric Starter 


See Starter Specifications in this Group. 


Specification 


41.07 mm 
22.06 mm (0.868 in. 


1.617 in.) 
) 
0.08 mm (0.003 in.) 
) 
) 


aa oO 


0.14 mm (0.006 in. 
. 20 N-m (177 Ib-in. 


34.92 mm (1.376 in.) 
40.93 mm (1.611 in.) 
35.06 mm (1.380 in.) 
0.05 mm (0.002 in.) 
) 


End Rlay os) lei. irda wah oes ed She ah aoe bo 0.09—0.22 mm (0.004—0.009 in. 
Cylinder Bore 

Standard Cylinder Bore |.D—FC400V ...............02.0000005 86.98—87.00 mm (3.424—3.425 in.) 

Standard Cylinder Bore |.D—FC420V ...............2000000 0 ee 88.98—89.00 mm (3.503—3.504 in.) 


87.08 mm (3.428 in.) 
89.08 mm (3.507 in.) 


O25 MAMI ta dar be wean dade a 89.23—89.25 mm (3.513—3.514 in.) 
OSO MM ta os erect. oes es te BO da 89.48—89.50 mm (3.523—3.524 in.) 
OT MM a SA ad aca 89.73—89.75 mm (3.533—3.534 in.) 
Oil Pump 
Minimum Rotor Shaft O.D. 
Largo OD: tod as A A A SS 12.63 mm (0.497 in.) 


7.94 mm (0.313 in.) 


12.76 mm (0.502 in.) 
8.07 mm (0.318 in.) Pl 


11.92 mm (0.470 in.) 
28.95 mm (1.140 in.) 


12.14 mm (0.478 in.) 


29.20 mm (1.149 in.) 
19.00 mm (0.750 in.) 


0.30 mm (0.012 in.) 
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Engine Application and Repair Specifications/Repair Specifications 


FC540V REPAIR SPECIFICATIONS 


GROUP 05—FUEL AND AIR SYSTEMS 


Item Specification 
Breather 
Pili GA > a, toes ois 2 hon ace, okt OS 1—2 mm (0.040—0.080 in.) 
GROUP 10—BLOWER HOUSING AND FLYWHEEL 
Flywheel Nut Torque ..... 2... ee eee 172 N-m (127 lb-ft) 
Minimum Flywheel Screen Gap ... ossaa aaa 1.5 mm (0.059 in.) 
GROUP 15—CYLINDER HEAD AND VALVES 
Valve- Cleran 0 a Sein ahead Ses ane a ts 0.15 mm (0.006 in.) 
Rocker Arm 
MINIMUM Shaft OD: seis) cece ae Oe Pa es Sl WAG Bee Ee oe es 12.94 mm (0.509 in.) 
Maximum ‘Bearing: ED. asc. aie wie Po a A eg ee ds 13.07 mm (0.515 in.) 
Push Rod 
intake: Pushrod ED e a costos lor paa hard ote Wace ed alk ales 7.240 mm (0.2850 in.) 
(wear min.) 6.878 mm (0.2708 in.) 
Exhaust ‘Pushro@ kitts... 400 rai ar Pad ea aw ba fa 7.240 mm (0.2850 in.) 
(wear min.) 6.878 mm (0.2708 in.) 
Maximum BENG vistos E AAA a 0.30 mm (0.012 in.) 
Valves and Springs 
Intake Valve Lift (W/Clearance set at 0.00) ..........o.o.o..ooocoo moon... .. 9.343 mm (0.3714 in.) 
(wear min.) 8.962 mm (0.3528 in.) 
Exhaust Valve Lift (W/Clearance set at 0.00) ........o.o...ooocoo momo... .. 9.343 mm (0.3714 in.) 
(wear min.) 8.962 mm (0.3528 in.) 
Minimum Spring Free Length ...........o.o.o ooo... 37.50 mm (1.476 in.) 
Maximum Valve: Guide ID: over a Be Ek eS a 7.07 mm (0.278 in.) 
Maximum Valve Stem Bend........... 00000 eee ee 0.03 mm (0.001 in.) 
Valve Seating Surface ..... asaan aaa aa ee 1.10—1.46 mm (0.043—0.057 A 2 


Valve Seat and Face Angle ................. ee 
Minimum Valve Margin ics kai rae aA ee R E E E E a a N Raa A ieda 0.60 mm (0.020 ne 
Valve Narrowing Angle a oraa e ERRERA E ee 30° 


Continued on next page 
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Engine Application and Repair Specifications/Repair Specifications 


GROUP 20—CYLINDER BLOCK AND INTERNAL COMPONENTS 
Item Specification 


Cylinder Head 


Cylinder Head Flatness ..... naaa aaa ee 0.05 mm (0.002 in.) 
Cap Screw Torque In Sequence (Lubricated) 
Initial: Torque “vieiras be bed wal gal Mal as eas aa ací ed 32 N-m (24 lb-ft) 
Final TIUS uscar as 52 N-m (38 Ib-ft) 
spark Plug: Torque: 224 2 iadcacke dado hate da bdo 20 N-m (177 Ib-in.) 


Crankcase Cover 
Oil Capacity 


WIIG TS ate toed ote inthe ce aca eh erate a ant ar at eh Oat eet ae, ass A 1.8 L (3.80 pt) 
Without: Piller’... ot ose eae a a E AOS tate dod 1.6 L (3.40 pt) 
Cap Screw: TOrQUE siu ai A ee ie ee ac ae de 20 N-m (177 lb-in.) 
Camshaft 
Minimum End Journal O.Docs sesia e a aa a ee 20.91 mm (0.823 in.) 
Minimum Lobe Height rya s kraait nn a ee 37.10 mm (1.461 in.) 
Maximum: Bearings LD re cir AAA AR 21.08 mm (0.830 in.) 
Reciprocating Balancer 
Link Rod 
Minimum-dournal OD conca airis a a aTa aaa pra a ir Sa ek 57.94 mm (2.281 in.) 
Maximum Small End LD. .........o.o.o.o.o.ocooo.o ee 12.60 mm (0.475 in.) 
Maximum:Large-End:'|.D.. siret eee ees ada EA EA A 58.15 mm (2.289 in.) 
Bushing Depth: +. lr A en ede Be ede bee ee 1.00 mm (0.040 in.) 
Balancer Weight 
Maximum Bearing: LD sio oP Se he Bs PE ene E Ras 26.10 mm (1.027 in.) 
Bushing: Depth... a a has Pace dete Gee se a a dn aie ie ie st See A 0.50 mm (0.02 in.) 
Support Shaft 
Minimum Shaft OD... 25.93 mm (1.021 in.) 
Balancer Bushing Assy. Torque .......... cc ee 7.3 N-m (65 lb-in.) 9 
Piston 
Maximum Ring Groove Clearance 
TOP MO bi bean A AAA AS A Wace Seni heed ead oh, 0.17 mm (0.007 in.) 
SECON RINGA ut teary ia avis Sin ay ease a ie arate ada ie ee aR AS a ee 0.15 mm (0.006 in.) 
OM RUNG) arnet Aka yak ee. at Be eM: dyad ch a ada dade ae 1.30 mm (0.051 in.) 
Minimum Ring End Gap ...... o... 0.8 mm (0.007 in.) 
Maximum Ring End Gap 
Compression RingS .......... 0000 ee 0.90 mm (0.035 in.) 
Oil Ring: Side Rails: s Iret hace nde as Pele td a dr tibia ae ah ee 0.20 mm (0.008 in.) 
Minimuny PINO: De cua oa eth oo dle eee, pasa ania ee atk. oe 21.98 mm (0.865 in.) 
Maximum Pin Bore: DY vidi eee ees he pa toe aan Hae ane Ge ees 22.04 mm (0.868 in.) 
Maximum Piston-to-Piston Pin Clearance ........... 00000 ee 0.06 mm (0.003 in.) 
PISLOM-OLD? si ri dye Actes Bd bled eles 88.83—88.864 mm (3.4885—3.4984 in.) 
Piston-to-Cylinder Bore Clearance ...........-.000 ooo... 0.110—0.151 mm (0.0043—0.0059 in.) 
Continued on next page MX,4000A1,A9_-19-210CT92 
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Engine Application and Repair Specifications/Repair Specifications 


GROUP 20—CYLINDER BLOCK AND INTERNAL COMPONENTS—CONTINUED 
Item Specification 


Connecting Rod 


Maximum Crankshaft Bearing |.D.......... 0.000 ee 41.07 mm (1.617 in.) 
Maximum Piston Pin Bearing |.D. ......... 0000 ee 22.06 mm (0.868 in.) 
Maximum Connecting Rod-to-Piston Pin Clearance ..........o.o.o.oooo moco... 0.08 mm (0.003 in.) 
Maximum Connecting Rod-to-Crankpin Clearance ............0000 0 eee eee 0.14 mm (0.006 in.) 
End-Cap Screw Torque... 1.0.0... 0c ee 20 N-m (177 lb-in.) 
Crankshaft 
Minimum PTO Side Journal O.D. .... 2.2.0.0... ee 37.90 mm (1.492 in.) 
Minimum Connecting Rod Journal O.D. ........o.o.oooo ooo. 40.93 mm (1.611 in.) 
Maximum Crankcase Cover Plain Bearing LD. ............ 0.20000 eee eee 38.06 mm (1.498 in.) 
Maximum TVR ae vts ia o Geo ee lk SAG Dale wa ale te dee 0.05 mm (0.002 in.) 
ENC Plays ae a Aoi ah te hee ee he ah Saha ia 0.09—0.22 mm (0.004—0.009 in.) 
PTO*Side:Oll Seal. Depth: i ea 2a earn ia rn Sane dead ia baa Pak be 0.50 mm (0.020 in.) 
Cylinder Bore 
Standard Cylinder Bore I.D. ... 2... 0.0.2.0. cc ee 89.98—89.00 mm (3.503—3.504 in.) 
Maximum Cylinder Bore LD. ....... 2.0.00 ee 89.08 mm (3.507 in.) 
Rebore Cylinder 
Oversize Diameter 
O25 2 MIM Pant Soka honk i Ea dupe ned ae anaE ud dod Bel Pre doe teed 89.21—89.23 mm (3.512—3.513 in.) 
OSO MM escitas a lio Hae ay Ae tdo lo a tit 89.46—89.48 mm (3.522—3.523 in.) 
0-75. MM a da daa 89.71—89.73 mm (3.532—3.533 in.) 
Oil Pump 
Minimum Rotor Shaft O.D. .......o.o.o.o.o.o ooo 12.63 mm (0.497 in.) 
Maximum Rotor Shaft Bearing LD. ..........0.oo.oo.oooooooo. ee 12.76 mm (0.502 in.) 
Outer Rotor 
Minimum TRIGKMESS® +. s ee e a tates Ha hal Gan ae ee ke ate ee ke 9.92 mm (0.391 in.) 
MINIMUM OD. inet State oot Bard oa eee ee a ae Sah ae ee ara adas 40.47 mm (1.596 in.) 
Outer Rotor Bearing 
Minimum: Depth? n.4 44446 eee he wee RAS A ad dhe S 10.17 mm (0.401 in.) 
Maximum: Deir ae lew si db oh eb tr deh e AAA bee eee As 40.77 mm (1.605 in.) 
Minimum Valve Spring Free Length ............0 000 eee eee ee 19.00 mm (0.750 in.) 
GROUP 25—IGNITION AND CHARGING SYSTEM 
Ignition Coil Air Gap ......... ee 0.30 mm (0.012 in.) 


See Ignition Tests in this Group. 


GROUP 30—STARTING SYSTEMS 
Electric Starter 


See Starter Specifications in this Group. 
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Group 05 
Fuel and Air Systems 


SERVICE PARTS KITS 


The following kits are available through your parts 
catalog: 


Fuel Pump Gasket Kit—FC400V/FC420V/FC540V 


Carburetor 
Gasket Kit 
Needle Valve 
Float Kit 
Choke Shaft Kit 
Throttle Shaft Kit 
Breather Valve Kit 
Air Cleaner Assembly 
Main Jet High Altitude Kit 


MX,4005A1,A1__-19-210CT92 


REMOVE AND INSTALL FUEL PUMP 


CAUTION: Gasoline is dangerous. Avoid fires 
due to smoking or careless maintenance 
practices. 


1. Disconnect vacuum line (A) and fuel lines (B). Close 
all openings using caps and plugs. 


"-UN-25SEP90 


2. Remove fuel pump. 


3. Inspect pump for wear or damage. Repair or replace 
as necessary. 


4. Install fuel pump. 


5. Connect vacuum and fuel lines. 


MX,4005A1,A2__-19-210CT92 


REMOVE AND INSTALL 
CARBURETOR—FC290V 


1. Remove two nuts (B) and air cleaner assembly (A). 


-UN-O9JAN91 


M80000 
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Fuel and Air Systems/Remove and Install Carburetor 


2. Separate carburetor from heat shield (C). Remove 
carburetor. 


3. Disconnect choke linkage (B) and throttle linkage (A). 
4. Remove heat shield (C) and gaskets. 


5. Make repairs as necessary. (See procedure in this 
group.) 


6. Install gaskets and heat shield. 


7. Connect linkage and install carburetor. 


8. Install air cleaner assembly. P 


MX,4005A1,A4 


-UN-09JAN91 


M80001 


-UN-09JAN91 


M80002 


-19-210CT92 


REMOVE AND INSTALL 
CARBURETOR—FC400V/FC420V 


1. Disconnect fuel hose (C). 


2. Remove two nuts (D) and washer (B). 
3. Disconnect wiring lead (E). 
4. Remove air cleaner assembly (A). 


A—Air Cleaner Assembly 
B—Washer 

C—Fuel Hose 

D—Nuts 

E—Ground Wiring Lead 


MX,4005A1,A5 


-UN-O9JAN91 
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Fuel and Air Systems/Remove and Install Carburetor 


5. Separate carburetor from heat shield (C). Remove 
carburetor. 


6. Disconnect choke linkage (B) and throttle control 
linkage (A). 


7. Remove heat shield (C) and gaskets. 


-UN-O9JAN91 


8. Make repairs as necessary. (See procedure in this 
group.) 


M80004 


9. Install gaskets and heat shield. 
10. Connect linkage and install carburetor. 


NOTE: Install gasket (D) with hole (E) pointing toward 
fuel inlet side of carburetor and tab (F) pointing 
up. 


11. Install gasket (D) and air cleaner assembly. 


-UN-09JAN91 


12. Connect wiring lead. 


13. Install washer and two nuts. 


M80005 


14. Connect fuel hose. 


A—Throttle Control Linkage 
B—Choke Linkage 


C—Heat Shield Y 
D—Gasket 

E—Hole De 

F—Tab 


-UN-O9JAN91 


M80006 
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Fuel and Air Systems/Remove and Install Carburetor 


REMOVE AND INSTALL 
CARBURETOR—FC540V 


1. Disconnect fuel hose (C). 


2. Remove two nuts (D) and washer (B). 


-UN-O9JAN91 


3. Disconnect wiring lead (E). 


4. Remove air cleaner assembly (A). 


M54484 


A—Air Cleaner Assembly 
B—Washer 

C—Fuel Hose 

D—Nuts 

E—Ground Wiring Lead 


MX,4005A1,A7__-19-210CT92 


5. Separate carburetor from heat shield (C). Remove 
carburetor. 


6. Disconnect choke linkage (B) and throttle control 
linkage (A). 


7. Remove heat shield (C) and gaskets. 


-UN-O9JAN91 


8. Make repairs as necessary. (See procedure in this 
group.) 


M54485 


9. Install gaskets and heat shield. 


M] 10. Connect linkage and install carburetor. 
05 Sa 
4 11. Install air cleaner assembly. a > 
12. Connect wiring lead. ` 
v ç 3 
13. Install washer and two nuts. . 4 S 
14. Connect fuel hose. z 
á 3 
S 
MX;,4005A1,A8  -19-210CT92 
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Fuel and Air Systems/Remove and Install Carburetor 


DISASSEMBLE, CLEAN, INSPECT AND ASSEMBLE CARBURETOR 


NOTE: FC400V, FC420V and FC540V engines are 2. Spray all passages with a carburetor cleaning 
equipped with a fuel control solenoid. spray to verify that all internal passages are open. 
FC540V engines with engine tag number IMPORTANT: Rinse carburetor body in warm 
BSO0O0, pilot jet is pressed in. water to neutralize corrosive action 


of cleaner on aluminum. 
IMPORTANT: To remove float, use a long nosed 


pliers on end of pin. Do not strike 3. Rinse carburetor with warm water and dry with 
opposite end of pin. Damage to pin compressed air. Do not use rags or paper to dry 
holder may result. parts: lint may plug holes or passages. 
Do not clean holes or passages with 4. Inspect all parts for wear or damage, replace as 
small drill bits or wire. necessary. 
1. Soak carburetor body and all parts, except NOTE: Main jet high altitude kits are available. 
gaskets, float and plastic rings, in carburetor cleaning 
solvent for 1/2 hour maximum. Float is plastic. The float cannot be adjusted. 


Replace if necessary. 


Use this procedure when referring to the following three exploded 
views. 


MX,4005A1,A412 -19-210CT92 
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Fuel and Air Systems/Disassemble, Clean, Inspect and Assemble Carburetor 


1—Collar* 
2—Collar 
3—Seal 
4—Plate* 
5—Choke Plate 
6—Choke Shaft 
7—Plate** 
8—Collar** 
9—Spring 
10—Idle Screw 


* Used without fixed pilot jet 


** Used with fixed pilot jet 
CTM5 (200CT92) 


11—Pilot Screw 
12—Spring 

13—Pilot Jet* 
14—Plate 

15—Fixed Pilot Jet** 
16—O-Ring 
17—Throttle Shaft 
18—Throttle Plate 
19—Ring 


20—Seal 
21—Carburetor Body 
22—Clamp 
23—Hose 

24—Main Nozzle 
25—Bleed Pipe 
26—Main Jet 
27—Float 
28—Gasket 


FC290V 


40-05-6 


29—Float Chamber 
30—Washer 
31—Plug 
32—Drain Screw 
33—Spring 
34—Float Pin 
35—Needle Valve 
36—Air Jet 
37—Pilot Air Jet 


MX,4005A1,A9 


-UN-09JAN91 


M80008 


-19-210CT92 


K Series Air Cooled Engine 
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Fuel and Air Systems/Disassemble, Clean, Inspect and Assemble Carburetor 


1—Collar 
2—Seal 
3—Collar 
4—Choke Plate 
5—Choke Shaft 
6—O-Ring 
7—Pilot Jet 
8—Plate 
9—Pilot Screw 


CTM5 (200CT92) 


oT. 


ON 


On 


10—Spring 

11—Idle Screw 
12—Spring 
13—Throttle Shaft 
14—Throttle Plate 
15—Ring 

16—Seal 
17—Carburetor Body 
18—Clamp 


19—Hose 
20—Main Nozzle 
21—Bleed Pipe 
22—Main Jet 
23—Float 
24—Gasket 
25—Float Chamber 
26—O-Ring 
27—Washer 


FC400V/FC420V 


40-05-7 


-UN-09JAN91 


M80009 


28—Plug 

29—Spring 

30—Drain Screw 

31—Fuel Shutoff Solenoid 
32—Washer 

33—Float Pin 

34—Needle Valve 

35—Air Jet 

36—Pilot Air Jet 


MX,4005A1,A10_-19-210CT92 
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Fuel and Air Systems/Disassemble, Clean, Inspect and Assemble Carburetor 


1—Collar 
2—Collar 
3—Seal 
4—Plate 
5—Choke Plate 
6—Choke Shaft 
7—Spring 
8—Idle Screw 
9—Pilot Screw 
10—Spring 


CTM5 (200CT92) 


11—Plate 

12—Pilot Jet 
13—O-Ring 
14—Throttle Shaft 
15—Throttle Plate 
16—Ring 

17—Seal 
18—Carburetor Body 
19—Clamp 


20—Hose 
21—Main Nozzle 
22—Bleed Pipe 
23—Main Jet 
24—Float 
25—Gasket 
26—Float Chamber 
27—O-Ring 
28—Washer 


FC540V 


40-05-8 


-UN-O9JAN91 


M80010 


29—Plug 

30—Spring 

31—Drain Screw 

32—Fuel Shutoff Solenoid 
33—Washer 

34—Float Pin 

35—Needle Valve 

36—Air Jet 

37—Pilot Air Jet 


MX,4005A1,A11_-19-210CT92 
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Fuel and Air Systems/Service 


SERVICE BREATHER 

NOTE: Breather is located in cylinder block of FC290V 
engine, and in cylinder heads of FC400V, 
FC420V and FC540V engines. 

1. FC290V: Remove blower housing. (See Group 10.) 

Remove breather cover. 

FC400V/FC420V/FC540V: Remove rocker arm cover. 

2. Measure air gap between reed valve (A) and valve 

seat (B) at valve tip. Replace reed valve if gap exceeds 

specification. 


3. Remove breather valve (C). 


4. Inspect breather for sticking, binding, cracks or 
distortion. Replace breather if worn or damaged. 


5. Inspect valve seating surface. Surface must be free of 
nicks or burrs. 


NOTE: On FC290V engine, check that drain back slot in 
breather chamber is open. 


6. Install breather assembly. 


AIR GAP SPECIFICATIONS (MAX) 


-UN-07SEP88 


M51757 


-UN-O9JAN91 


M54498 


FC290V 


EC2I0 Mas. Gal cet ie leet e Cue dade al ee 0.20 mm (0.008 in.) 
FC400V/FC420V/FC540V ............ 1—2 mm (0.040—0.080 in.) 3 
<x 
z 
= 
ia 8 
FC400V/FC420V/FC540V 
MX,4005A1,A13 -19-210CT92 
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Fuel and Air Systems/Service 


SERVICE AIR CLEANER 


NOTE: Replace elements yearly or every 25 hours as 
required. 


1. Remove and disassemble air cleaner. 


-UN-O9JAN91 


IMPORTANT: Do not clean elements with solvent or 
compressed air. 


2. Wash foam element (A) in detergent and water. Dry 
element. 


M54487 


FC290V 
3. Put 12—15 drops of engine oil on foam element (A). 
Squeeze out excess oil. 


4. Gently tap paper element (B) to remove dust: 

—Element is still usable if you can see light through 
element and paper appears clean. 

— Install new element if element is oily, dirty, bent, 
torn, crushed, or obstructed in any way. 


-UN-09JAN91 


5. Inspect body (C), gasket (D), and base (E) for 
damage. Replace if necessary. 


M80157 


IMPORTANT: Any time air cleaner base is removed, 


` z FC400V/FC420V/FC540V 
check for free choke operation during CAQOVFCARON/F CIAO. 
reassembly. 
6. Assemble and install air cleaner. A—Foam Element 
B—Paper Element 
C—Body 
D—Gasket 
E—Base 
MX,4005A1,A14 -19-210CT92 
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Group 10 
Blower Housing and Flywheel 


SERVICE PARTS KITS 


The following kits are available through your parts 
catalog: 


Blower Housing Engine Cover Kit 
Decal Kit 
Flywheel Screen and Spacer Kit 


Dipstick Tube Kit 


MX,4010A1,A0  -19-210CT92 


REMOVE AND INSTALL BLOWER 
HOUSING—RECOIL START 


1. Disconnect spark plug cap (A). 
2. Remove air cleaner assembly. 


3. FC400V/FC420V: Remove fuel pump. (See Group 05.) 


-UN-31AUG88 


4. Remove cover (B). 


» 
M51481 


5. Remove recoil starter (C), cup (D), screen (E) and 
spacer(s). FC290V 


6. Remove blower housing and dipstick tube. 


7. Install dipstick tube, blower housing, spacer(s) screen 
and cup. 


8. Adjust flywheel screen. (See this group.) 


-UN-O9JAN91 


9. Install recoil starter and cylinder head cover. 


10. FC400V/FC420V: Install fuel pump. 


M80158 


11. Install air cleaner assembly. 


FC400V/FC420V 


A—Spark Plug Cap 
B—Cover 
C—Recoil Starter 
D—Starter Cup 
E—Screen 


MX,4010A1,A1__-19-210CT92 
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Blower Housing and Flywheel/Flywheel Screen Adjustment 


REMOVE AND INSTALL BLOWER 
HOUSING—ELECTRIC START 


1. Disconnect spark plug cap (A). 


2. Remove air cleaner assembly. 


-UN-O9JAN91 


3. Remove fuel pump. (See Group 05.) 


4. Remove cover (B). 


M80159 


NOTE: On FC290V, remove dipstick tube after blower 
housing removal. 


5. Remove dipstick tube (C). 
6. Remove protector (D) and screen (E). 


7. Remove blower housing (F). 


E 
8. Install blower housing, screen and protector. = 
9. Adjust flywheel screen. (See this group.) 
10. Install cylinder head cover and dipstick tube. TM © E 
E 3 2 
11. Install fuel pump FC400V/FC420V/FC540V 
12. Install air cleaner assembly. 
A—Spark Plug Cap 
B—Cylinder Head Cover 
C—Dipstick Tube 
D—Protector 
E—Screen 
F—Blower Housing 
MX,4010A1,A2  -19-210CT92 
FLYWHEEL SCREEN ADJUSTMENT e 
Adjust gap (C) between the blades under screen (A) and 
blower housing (B) to specifications using spacers. AA AA 
SPECIFICATIONS $ 
z 
Minimum GAP... 1.5 mm (0.059 in.) 3 
2 
MX,4010A1,A2A -19-210CT92 
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Blower Housing and Flywheel/Remove and Install Flywheel 


REMOVE AND INSTALL ~ 
FLYWHEEL—FC290V 


1. Remove armature with coil. (See Group 25.) 


2. Remove shims (A) and bracket (B). 


-UN-09JAN91 


3. Hold flywheel and remove nut and washer. 


4. Remove flywheel using a flywheel puller. 


M80160 


5. Install flywheel, washer and nut. Tighten nut to 85 
N-m (63 lb-ft). 


6. Install bracket and shims. 


7. Install armature with coil. 


MX,4010A1,A3 -19-210CT92 


REMOVE AND INSTALL . 
FLYWHEEL—FC400V/FC420V/FC540V > 


1. Remove armature with coil. (See Group 25.) 
2. Remove shims (B). 


3. Hold flywheel and remove nut. 


-UN-31AUG88 


4. Remove bracket (A) or fan (C), if equipped. 


M50051 


5. Remove flywheel using a flywheel puller. 


6. Install flywheel and bracket, if equipped. 


7. Install nut. Tighten nut to specifications. 


8. Install fan, if equipped. 


9. Install shims. P E| 
É a 
10. Install armature with coil. HA À d3 
—ES P ez 
TORQUE SPECIFICATIONS \ Wi > ae vs 
abel ort TA 
y A 


FC400V/FC420V oes aht bes dwed edad aviwos 137 N-m (101 lb-ft) 
PC SAD Shek E Wr dn a ccd wa ited ney wah 172 N-m (127 lb-ft) 


-UN-O9JAN91 


M80161 
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Blower Housing and Flywheel/Remove and Install Flywheel 


CTM5 (200CT92) 


40-10-4 


K Series Air Cooled Engine 
220596 


PN=301 


Group 15 
Cylinder Head and Valves 
SPECIAL OR ESSENTIAL TOOLS 
NOTE: Order tools according to information given in the 
U.S. SERVICE-GARD™ Catalog or in the 
European Microfiche Tool Catalog (MTC). 
DX,TOOLS -19-05JUN91 
M51896 -UN-26SEP88 
Valve Spring Compressor................ JDM70 
Remove and install valve springs. 
MX,JDM70 -19-210CT92 
Valve Guide Driver Tool................ JDG504 
Replace valve guide bushings. 
MX,JDG504 -19-210CT92 
OTHER MATERIAL 
Number Name Use 
SCOTCH-BRITE® Abrasive Clean Cylinder Head 
Sheets/Pads 
Valve Guide Cleaner Clean Valve Guides 
Stanisol (or Kerosene) Finish Ream Valve Guide 
Prussian Blue Compound Check Valve Seat Contact 


SCOTCH-BRITE is a trade mark of the 3M Company. MX.4015A1.A1  -19-210CT92 


SERVICE PARTS KITS 


The following kits are available through your parts 
catalog: 


Rocker Arm and Shaft Kit 
Intake Valve Kit 


Exhaust Valve Kit 


MX,4015A1,A1A_ -19-210CT92 
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noo 


Cylinder Head and Valves/Rocker Arm Assembly—FC290V/FC400V/FC420V 


REMOVE AND INSTALL ROCKER ARM 
ASSEMBLY 


1. Remove rocker arm cover. 


2. Turn crankshaft until piston is at highest position in 
compression stroke. 


3. Remove rocker shaft and arms (A). 


IMPORTANT: Mark push rods for reassembly in 
original locations. 


4. Remove push rods (B). 


IMPORTANT: Align rocker arms over push rods 
during assembly. 


5. Install push rods and rocker arm assemblies. 


6. Check valve clearance. (See this group.) 


-UN-31AUG88 
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-19-210CT92 


MX,4015A1,A2 


INSPECT ROCKER ARM ASSEMBLY 


Measure outside diameter of rocker shaft and inside 
diameter or rocker arm bearing. Replace if not according 
to specifications. 


co 
© 
[0] 
SPECIFICATIONS x 
ma 
z 
Minimum Shaft O.D. .....o.ooooocoo.o.o oo... 12.94 mm (0.509 in.) > 
Maximum Arm I.D. 2... 2... ee eee 13.07 mm (0.515 in.) g 
2 
> 
3 
o 
> 
< 
9 
Zz 
= 
o 
S 
2 
> 
MX,4015A1,A3 _ -19-210CT92 
CTM5 (200CT92) 40-15-2 K Series Air Cooled Engine 
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PN=303 


Cylinder Head and Valves/Remove and Install 


Inspect push rod for bend using V-blocks and a dial 
indicator. Turn rod slowly and read variation on indicator. 
Replace if variation is greater than specification. 


SPECIFICATION 


Push Rod Bend (MAX) ¿0.0 0.30 mm (0.012 in.) 


-UN-31AUG88 
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REMOVE AND INSTALL CYLINDER HEAD 
ASSEMBLY 


1. Remove blower housing. (See Group 10.) 
2. Remove carburetor. (See Group 05.) 


3. Remove rocker arm assembly. (See this group.) 


-UN-O9JAN91 


4. Remove shields (A and B). 


M54488 


5. Remove spark plug. 
6. Remove cylinder head assembly. 


7. Make repairs as necessary. (See procedures in this 
group.) 


-UN-O9JAN91 


M80162 


FC400V/FC420V/FC540V 
MX,4015A1,A4 _ -19-210CT92 


CTM5 (200CT92) 40-15-3 K Series Air Cooled Engine 
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PN=304 


Cylinder Head and Valves/Remove and Install 


IMPORTANT: Gasket surfaces are coated with 
sealant. Do not damage surfaces or 
gasket during installation. 


8. Install cylinder head assembly with new gasket. Install 
cap screws and tighten finger tight. 


9. Tighten cap screws in sequence shown. Tighten to 
initial torque specifications. 


-UN-31AUG88 


10. On FC290V continue in sequence, 3 N-m (27 lb-in.) 
at a time, until final torque is as specified. 


M50046 


On FC400V, FC420V and FC540V, continue in 
sequence, 7 N-m (62 lb-in.) at a time, until final torque is 
as specified. 

11. Install spark plug and tighten to specification. 

12. Install shields. 


13. Check valve clearance. (See this group.) 


TORQUE SPECIFICATIONS 


Initial Torque 
FC290V. niea east Ag Bade la Eh aR 18 N-m (159 lb-in.) 
FC400V/FC420V/FC540V ooo 32 N-m (24 lb-ft) 
Final Torque 
ECLIONV it Svan E RAS waives 24 N-m (212 lb-in.) 
FC400V/FC420V/FC540V ooo 52 N-m (38 lb-ft) 
Spark PlUY sos Dire cn dea 20 N-m (177 Ib-in.) 
MX,4015A1,A5_ -19-210CT92 
CTM5 (200CT92) 40-15-4 K Series Air Cooled Engine 
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Cylinder Head and Valves/Inspect and Replace Stem Seals 


REMOVE AND INSTALL VALVES AND 
SPRINGS 


1. Remove cylinder head. (See this group.) 


2. Compress intake valve spring with JDM70 Valve 
Spring Compressor and remove collet halves (A). 


3. Remove spring retainer (B) and spring (C). 
4. Remove exhaust valve rotator with a magnet. 


5. Support exhaust valve from below and press down on 
spring retainer. 


6. Remove retainer, spring and valves. \ ` 


7. Inspect and replace stem seals as necessary. (See 
this group.) 


8. Inspect and analyze valves. (See Section 100, Group 
05.) 


9. Inspect springs, valves, guides and seats. (See 
procedures in this group.) 


10. Install valves, springs, and retainers. 


MX,4015A1,A6 


-UN-31AUG88 


M50033 


-UN-31AUG88 


M50034 


-19-210CT92 


INSPECT AND REPLACE STEM SEALS 
Remove valves and springs. (See this group.) 


IMPORTANT: Bottom spring retainer can only be 
removed with valve stem seal. Removal 
of retainer or seal damages stem seal. 
Inspect seal. If seal is not damaged, do 
not remove it. 


If necessary to replace stem seal, remove with 
screwdriver. 


CTM5 (200CT92) 40-15-5 


MX,4015A1,A7 


-UN-31AUG88 
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K Series Air Cooled Engine 
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PN=306 


Cylinder Head and Valves/Inspect 


INSPECT SPRINGS 


Inspect spring free length. Replace if damaged or if less 
than specifications. 


FREE LENGTH SPECIFICATIONS (MIN) 


ECLIOM e dica a 31.00 mm (1.220 in.) 
FC400V/FC420V/FC540V ...........0000. 37.50 mm (1.476 in.) 


-UN-31AUG88 
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MX,4015A1,A8__-19-210CT92 


INSPECT CYLINDER HEAD 


1. Remove carbon deposits from combustion chamber 
and gasket surface using SCOTCH-BRITE abrasive pads 
or an equivalent. 


= 


2. Clean head with solvent. 
3. Inspect for cracks or broken cooling fins. |= 
4. Inspect gasket surface for burrs and nicks. E 


5, Inspect head gasket for burns and traces of gas 
leakage. Replace if necessary. 


6. Check that oil drainback passages are not plugged. 


7. Put cylinder head on a surface plate. Check for 
distortion at several points around the head using a 
feeler gauge. Replace head if distortion is more than 
specifications. 


SPECIFICATIONS 


Cylinder Head Distortion (Max) ............. 0.05 mm (0.002 in.) 


-UN-31AUG88 
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INSPECT VALVE GUIDES 
Clean inside of valve guides with valve guide cleaner. 


Measure inside diameter of valve guides or bushings. 
Replace bushing if inside diameter is greater than 
specifications. (See this group.) 


SPECIFICATIONS (MAX) I.D. 


Intake and Exhaust ..................... 7.07 mm (0.278 in.) 


CTM5 (200CT92) 40-15-6 


li ae 
e 4 


-UN-31AUG88 


/ 


M50037 


tt 
MX,4015A1,A10_-19-210CT92 


K Series Air Cooled Engine 
220596 


PN=307 


Cylinder Head and Valves/Replace Valve Guide Bushings 


REPLACE VALVE GUIDE BUSHINGS 


1. Drive valve guide bushing (A) into valve chamber (B) 
using JDG-504 Valve Guide Driver. 


-UN-06APR91 


M50038 


MX,4015A1,A10A -19-210CT92 


2. Clean carbon deposits from valve guide port. 


3. Install new bushing with valve guide driver. Drive in 
from valve chamber side to an installation depth of 12 
mm (0.472 in.) for the FC400V/FC420V and 9.5 mm 


(0.37 in.) for the FC540V. È 
Oo 
Z 
> 
Š 
MX,4515A1,A9A -19-210CT92 
4. Finish reaming valve guide bushings with stanisol or 
kerosene lubricant and a 7 mm valve guide reamer. Turn 
reamer clockwise. > A 
5. Thoroughly clean valve area before assembly. a 
fo] 
BUSHING FINISHED I.D. SPECIFICATIONS “> ! <2 z 
. = 2 
Valve Guide ........o..o..o ooo... 7—7.02 mm (0.275—0.276 in.) a — `% f 
es” . : 
e E 
aN a. in 3 
M98,2015A,A21 -19-210CT92 
CTM5 (200CT92) 40-15-7 K Series Air Cooled Engine 
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PN=308 


Cylinder Head and Valves/Recondition Valve Seats 


RECONDITION VALVE SEATS 


1. Inspect valve seats for damage. If seats are loose, 
warped or distorted beyond reconditioning, replace 
cylinder head. Pitted or worn seats can be refaced using 


a seat cutter. 8 
ES 
2. To recondition valve seat, cut at 45” angle (B) to 2 
clean up seat. Cut narrowing angle (E) at 30°. Finish cut 
at 45° (B) to establish seating surface width (A). £ 
8 
3. Cut valve seating surface (A) as close as possible to 2 
specifications. 
4. Lap valves to seats after refacing. (See Section 100, 
Group 05.) 
SPECIFICATIONS 
2 
A—Valve Seating Surface: i 
EC290V tos 0.50—1.10 mm (0.020—0.043 in.) 3 
FC400V/FC420V .......... 1.10—1.46 mm (0.043—0.057 in.) = 
FC540V) fot eens da 1.10—1.46 mm (0.043—0.057 in.) 
B—Valve Seat Angle ............ 0.000: a 45° 
C—Valve Face Angle ............. eee eee ee ee 45° g 
D—Valve Margin .......o.o.oo.ocoooooocoo ooo. 0.60 mm (0.020 in.) 3 
E—Valve Narrowing Angle ................ 00000000005 30° 


MX,4015A1,A11_-19-210CT92 


5. Center valve seat on the valve face: 
—(A) shows correct position. --—— 
—(B) shows incorrect. 


6. Check seat for good contact using Prussion Blue 
Compound. 


-UN-07SEP88 
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PN=309 


Cylinder Head and Valves/Check Valve Clearance 


CHECK VALVE CLEARANCE 


NOTE: Valve repair changes valve clearance. Check 
valve clearance. Adjust if needed. 


1. Turn crankshaft until piston is at highest position in 
compression stroke. 


2. Measure clearance. 


-UN-31AUG88 
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M98,2015A,AJ__-19-26MAR86 


3. If necessary, adjust clearance to specifications. 


SPECIFICATIONS 


Valve Clearance .......o.o.o.oococococoo... 0.15 mm (0.006 in.) 
E 
z 
g 
MX,4015A1,A12_-19-210CT92 
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Cylinder Head and Valves/Check Valve Clearance 


CTM5 (200CT92) 


40-15-10 


K Series Air Cooled Engine 
220596 


PN=311 


Group 20 
Cylinder Block and Internal Components 


OTHER MATERIAL 


Number Name Use 
Lithium Base Grease Pack oil seals. 
Zinc Oxide/Wood Alcohol Check block for cracks. 


MX,4020A1,A1_ -19-210CT92 


SERVICE PARTS KITS 


The following kits are available through your parts 
catalogue. 


Camshaft and Tappet Kt 

Camshaft Axial Play Shim Kit—FC290V and FC540V 
Piston Ring Kit 

Oversized Pistons 

Oversized Piston Rings 

Undersized Connecting Rod 


Crankshaft End Play Shim Kit 


Cylinder Block 


Overhaul Gasket Kit 


Short Block Kit 
Oil Slinger Kit—FC290V 
Oil Pump Kit—FC400V, FC420V and FC540V 


Governor and Shaft Kit 


MX,4020A1,A2 _-19-210CT92 


CTM5 (200CT92) 40-20-1 K Series Air Cooled Engine 
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PN=312 


Cylinder Block and Internal Components/Remove and Install Crankcase Cover 


REMOVE AND INSTALL CRANKCASE 
COVER 


NOTE: Approximate crankcase oil capacity is: 


FC290V na 1.0L (2.11 pt) 3 
FC400V/FC420V 3 
Without Filter .......... 1.3L (2.74 pt) Z 
With Filter ............... 1.5L (3.17 pt) i 
FC540V 
Without Filter .......... 1.6L (3.38 pt) g 
With Filter ............... 1.8L (3.80 pt) è 


1. Drain crankcase. 
2. Remove crankcase cover and gasket. 


3. Clean crankcase and crankcase cover gasket 
surfaces. 


NOTE: Do not force cover. Gears must mesh for proper 
positioning. 


-UN-09JAN91 


4. Install gasket and cover. Tighten cap screws using the 
sequence shown. 


M54490 


TORQUE SPECIFICATIONS 


Mounting Cap Screws 


PO it A ad 20 N-m (177 Ib-in.) 
FC400V/FC420V/FC540V ooo 26 N-m (230 Ib-in.) 
Oil Drain PIU ros oct a eaten Ves 23 N-m (200 Ib-in.) 

2 

3 

Z 

> 

$ 

FC540V 
MX,4020A1,A3  -19-210CT92 
CTM5 (200CT92) 40-20-2 K Series Air Cooled Engine 
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PN=313 


Cylinder Block and Internal Components/Camshaft 


REMOVE AND INSTALL CAMSHAFT 
1. Remove crankcase cover. (See this group.) 


IMPORTANT: Align timing marks to prevent damage 
to tappets when removing camshaft. 


2. Rotate crankshaft until timing marks (A) align. 

3. Remove camshaft (B). 

4. Inspect camshaft. (See this group.) 

5. Apply clean engine oil to camshaft lobes and journals. 
6. Align timing marks and install camshaft. 


7. On FC540V (S/N —014454) and FC290V engines, 
adjust camshaft axial play. (See this group.) 


8. Install crankcase cover. 


-UN-31AUG88 
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MX,4020A1,A4  -19-210CT92 


INSPECT CAMSHAFT 
Inspect camshaft for worn or broken teeth. 


NOTE: Camshaft and tappets are a matched set. 
Replace both camshaft and tappets if necessary. 


Measure PTO side journal (A), flywheel side journal (B), 
and lobes (C). Replace camshaft and tappets if less than 
specifications. 


SPECIFICATIONS (MIN) 


PTO Side Flywheel Side Cam Lobes 
Journal Journal 
FC290V 13.92 mm 15.92 mm 27.08 mm 
(0.548 in.) (0.627 in.) (1.066 in.) 
FC400V/ 20.91 mm 19.91 mm 36.75 mm 
FC420V (0.823 in.) (0.784 in.) (1.447 in.) 
FC540V 20.91 mm 20.91 mm 37.10 mm 
(0.823 in.) (0.823 in.) (1.461 in.) 
CTM5 (200CT92) 40-20-3 
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K Series Air Cooled Engine 
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PN=314 


Cylinder Block and Internal Components/Inspect Automatic Compression Release 


INSPECT CAMSHAFT PLAIN BEARINGS 

1. Remove camshaft. (See this group.) 

2. Measure camshaft bearings in cylinder block and 
crankcase cover. Replace block or cover if diameter is 


greater than specification. 


3. Install camshaft. 


SPECIFICATIONS (MAX) 


Cylinder Block Crankcase Cover 

Bearing Bearing 
FC290V 16.06 mm 14.05 mm 

(0.632 in.) (0.553 in.) 
FC400V/ 20.08 mm 21.08 mm 
FC420V (0.790 in.) (0.830 in.) 
FC540V 21.08 mm 21.08 mm 

(0.830 in.) (0.830 in.) 


Cylinder Block 
7 J pF 


Crankcase Cover 


MX,4020A1,A6 
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-UN-O9JAN91 


M54491 
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INSPECT AUTOMATIC COMPRESSION 
RELEASE (A.C.R.) 


1. Remove camshaft. (See this group.) 


2. Inspect automatic compression release (A.C.R.) for 
damage. 


3. Inspect spring (A). Replace if worn or damaged. 


4. Move weight(s) (B) by hand to check for proper 
operation. 


5. On FC400V, FC420V and FC540V engines, check 
that tab (C) sits slightly above cam lobe when weights 
are released. Tab should drop below cam when weights 
are operated. 


MX,4020A1,A7 
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Cylinder Block and Internal Components/Remove, Inspect and Install Tappets 


6. On FC290V engines, check that tab (A) sits just 
above cam lobe when weight is released. Tab should 
rotate 90° and drop below cam lobe when weight is 
operated. 


7. Replace camshaft if it does not operate properly. 


-UN-31AUG88 


8. Install camshaft. 


M50058 


REMOVE, INSPECT AND INSTALL TAPPETS 
1. Remove camshaft. (See this group.) 


NOTE: Mark tappets so they can be installed in their 
original bores during assembly. 


2. Remove tappets (A). 


-UN-29AUG88 


3. Inspect tappets for wear or damage. Replace if 
necessary. 


M38092 


4. Apply clean engine oil to tappets and bores. 
5. Install tappets in original bores. 


6. Install camshaft. 


MX,4020A1,A9__-19-210CT92 
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Cylinder Block and Internal Components/Adjust Camshaft Axial Play—FC290V/FC540V 


ADJUST CAMSHAFT AXIAL PLAY—FC290V 
AND FC540V 


1. With gasket (A) installed on crankcase, measure from 
gasket surface to cam gear timing flange (B). Record 
this measurement (C). 


2. Measure from crankcase cover mounting face (D) to 
camshaft bearing end (E). Record this measurement (F). 


3. Locate measurements on appropriate table. Follow 
lines to where recorded measurements intersect. Choose 
the next smaller shim from the table. 


Install shim to cam gear timing flange (B). 


A—Gasket 

B—Timing Flange 
C—Measurement 
D—Cover Mounting Face 
E—Bearing End 
F—Measurement 


FC 540V 
SHIM TABLE UNIT: mm 


ON CAE IEA SEA MEN DO AEE Me! ES 
Ory KV IV yy 
eV RAE RN E E 
; ED AV A OR AA 


1.53 
1.50 


[i D A 
ME O E a A E ES 
03 0.4 0.5 


mm 
t = THICKNESS OF SHIM IN mm 


0.2 


FC 290V 
SHIM TABLE UNIT:mm 
sm [fs ie te iy 1/ Y 1] 
9.09 Sf Ue 1/ A 
9.08 AUUT ed A 
9.07 VARIRSAER 
golL |] VIH 


9.01 
9.00 


| mi 1/17 
7 08940007. 41.20/.4 17— 17 


700 705 7.10 7.15 7.20 7.25 
mm 
1 = THICKNESS OF SHIM IN mm 


MX,4020A1,A10_-19-210CT92 
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PN=317 


Cylinder Block and Internal Components/Reciprocating Balancer 


REMOVE AND INSTALL RECIPROCATING 


BALANCER 

1. Remove flywheel. (See Group 10.) 
2. Remove camshaft. (See this group.) 
3. Remove piston. (See this group.) 

4. Remove support shaft (A). 


5. Remove crankshaft with balancer assembly (B). 


6. Make repairs as necessary. (See procedures in this 


group.) 


7. Inspect oil seals. (See this group.) 


8. Cover keyway on flywheel end of crankshaft with tape 
to prevent damage to seal (C) when installing assembly. 


9. Put light film of oil on crankshaft bearing surfaces. 


10. Install balancer assembly with crankshaft into 
crankcase (D). 


11. Tighten balancer nut to 7 N-m (65 lb-in.). 


12. Align balancer weight in crankcase and install 
support shaft. 


13. Adjust crankshaft end play. (See this group.) 


A—Support Shaft 
B—Balancer Assembly 
C—Seal 

D—Crankcase 


-UN-07SEP88 
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PN=318 


Cylinder Block and Internal Components/Reciprocating Balancer 


DISASSEMBLE AND ASSEMBLE 
RECIPROCATING BALANCER 


NOTE: On FC290V engine, spacer (H) is governor drive 
gear. 


1. Remove collar (A), gear (G) key (F) and gear or 
spacer (H). 


2. Remove rods (B) and crankshaft (I). 

3. Inspect crankshaft. (See this group.) 

4. Inspect balancer assembly. (See this group.) 
5. Put a light film of oil on bearing surfaces. 


NOTE: Oil grooves of link rods (B) must face away from 
crankwebs. 


6. Install balance weight to crankshaft with oil hole (E), if 
equipped, facing flywheel side. 


7. Install collar (A). 


8. Install gear or spacer (H) with chamfered face toward 
link rod. 


9. Install key and crank gear. 


A—Collar 

B—Link Rod 
C—Wrist Pin 
D—Balance Weight 
E—Oil Hole 
F—Woodruff Key 
G—Crank Gear 
H—Spacer or Gear 
I—Crankshaft 


T 
Le 


amie ery 
Sos 
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PN=319 


Cylinder Block and Internal Components/Reciprocating Balancer 


INSPECT BALANCER ASSEMBLY 


1. Clean and inspect all parts for wear or damage. 
Replace parts, if necessary. 


2. Measure crankshaft journals (A). Replace crankshaft if 
diameter is less than specifications. 


3. Measure inside diameter of bearings (B). Replace link 
rod if small end is greater than specifications. Replace 
bushing if large end is greater than specifications. (See 
this group.) 


NOTE: FC290V engine is not equipped with a 
replaceable support shaft bushing. If bearing is 
worn, replace weight. 


Y 
PSU 


4. Measure inside diameter of support shaft bearing (C). Li 
If bearing is greater than specifications, replace bushing, 


if equipped. (See this group.) 


5. Measure support shaft diameter (D). Replace shaft if 
diameter is less than specification. 


-UN-07SEP88 


6. Inspect wrist pins (E) for any damage. If necessary, 
replace weight. 


M51760 


DIAMETER SPECIFICATIONS 


Link Rod Journal O.D. (MIN) A—Link Rod Journals 
A tad aah Takes 46.86 mm (1.845 in.) B—Link Rod Bearings 
FC400V/FC420V os cece ed ect ee 53.95 mm (2.124 in.) C—Shaft Bearing 
SAO ir. huey aru nS ence tt lee diane lis 57.94 mm (2.281 in.) D—Support Shaft 
Link Rod Small End I.D. (MAX) E—Wrist Pins 
All stack custodia Lactate nou, dun e a le 12.06 mm (0.475 in.) 
Link Rod Large End I.D. (MAX) 
Fere A Mtn aU a Thy 47.12 mm (1.855 in.) 
FC400V/FC420V ......... 000000 ee eee 54.12 mm (2.131 in.) 
OB adi ee as vay Whe A nana 58.15 mm (2.289 in.) 
Support Shaft O.D. (MIN) 
¡A AA 25.93 mm (1.021 in.) 
Support Shaft Bearing 1.D. (MAX) 
A ado la ae 26.10 mm (1.027 in.) 
MX,4020A1,A13 -19-210CT92 
CTM5 (200CT92) 40-20-9 K Series Air Cooled Engine 


220596 


PN=320 


Cylinder Block and Internal Components/Reciprocating Balancer 


REPLACE BALANCER BUSHINGS 


NOTE: Remove bushings with a bearing driver or a 
press. 


Remove link rod bushings with oil groove side 
facing up. 


1. Remove bushings. 


2. Install link rod bushings with seam (A) at a 90” angle 
to centerline (C). 


NOTE: On FC400V, FC420V and FC540V engines, 
install bushing from opposite side of oil grooves 


(B). 
3. Install bushing below surface to specifications. 
SPECIFICATIONS 


Bushing Depth (D) ..........coo.ooo.oo o... 1.00 mm (0.040 in.) 


A—Bushing Seam 
B—Oil Grooves 
C—Link Rod Centerline 
D—Measurement 


MX,4020A1,A414 -19-210CT92 
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FC400V, FC420V and FC540V: 
4. Align oil hole (A) in bushing and oil passage (B) in 
weight. Install bushing. 


5. Install bushing below surface to specifications. 
SPECIFICATIONS 


Bushing Depth (C) .........-..0 02. ee eee 0.50 mm (0.020 in.) 


M98,2030A,A7 


-UN-07SEP88 
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Cylinder Block and Internal Components/Piston and Connecting Rod 


REMOVE AND INSTALL PISTON AND 
CONNECTING ROD 


1. Remove cylinder head. (See Group 15.) 
2. Remove crankcase cover. (See this group.) 


3. Remove carbon and varnish from top of cylinder bore 
with a ridge reamer. 


4. Remove cap screws (A) and connecting rod cap (B). 
5. Push piston and connecting rod from cylinder bore. 


6. Make repairs as necessary. (See procedures in this 
group.) 


-UN-O9JAN91 
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MX,4020A1,A15_-19-210CT92 


7. Deglaze cylinder bore. (See Section 100, Group 15.) 


8. Stagger piston ring end gaps 180° apart, but do not 
align with oil ring side rail end gaps. 


9. Apply a light film of oil to piston and rings. Compress 
rings with a ring compressor. 


10. Apply a light film of oil to cylinder bore, connecting 
rod bearing surface and cap screws. 


11. Install piston assembly in cylinder bore with engraved 
match mark/arrow on piston head facing flywheel side of 
engine. 


12. Install connecting rod cap and cap screws. Tighten 
cap screws to specifications. 


TORQUE SPECIFICATIONS 


Alcarria aa Base Ae tong 8 tok ice 20 N-m (177 Ib-in.) 


-UN-31AUG88 
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Cylinder Block and Internal Components/Inspect 


DISASSEMBLE, INSPECT AND ASSEMBLE 
PISTON AND CONNECTING ROD 


1. Remove circlip, piston pin (A) and connecting rod (B). 


2. Inspect all parts for wear or damage. Replace as 
necessary. (See procedures in this group.) 


3. Apply a light film of oil to piston pin and connecting 
rod bearing. 


-UN-31AUG88 
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4. Align arrow match mark (A) on piston head with 
MADE IN JAPAN (B) on connecting rod, or if piston is 
marked with R and L align the R on the piston with the 
Japanese characters on the connecting rod. 


5. Install piston pin and circlip. 


-UN-29AUG88 
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INSPECT PISTON 


1. Analyze piston and piston ring wear. (See Section 
100, Group 10.) 


, pA Er 
2. Remove piston rings. (See this group.) . = i} DY A | 
IMPORTANT: Do not use a caustic cleaning solution —A E 


or a wire brush to clean piston. 
3. Remove all deposits from the piston. 
4. Clean carbon from piston ring grooves with a ring 
groove cleaner (A). If cleaning tool is not available, break 


an old ring and use it carefully to clean groove. 


5. Check that oil return passages in grooves are open. 


E i 
Lam 
ál 
— 
M29946 
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MX,4020A1,A19 -19-210CT92 


CTM5 (200CT92) 40-20-12 


K Series Air Cooled Engine 
220596 


PN=323 


Cylinder Block and Internal Components/Inspect 


6. Inspect piston for scoring or fractures. Replace piston 
if damaged. 


NOTE: Inspect clearance visually. Replace piston if 
clearance appears excessive. 


7. Check ring grooves for wear at several points around 
piston. Replace piston if clearance is greater than 
specification. 


CLEARANCE SPECIFICATION (MAX) 


Top Ring Second Ring Oil Control 
Ring 


FC290V 0.16 mm 0.14 mm 0.19 mm 
(0.006 in.) (0.005 in.) (0.007 in.) 


FC400V/ 
FC420V/ 0.17 mm 0.15 mm 0.20 mm 
FC540V (0.007 in.) (0.006 in.) (0.008 in.) 


-UN-29AUG88 
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MX,4020A1,A20 -19-210CT92 


8. Measure piston pin outer diameter. Replace if less 
than specification. 


9. Measure piston pin bore. Replace piston if 
measurement is greater than specification. 


SPECIFICATIONS 


Piston Pin O.D. Piston Bore I.D. 
(MIN) (MAX) 


FC290V 18.98 mm 19.03 mm 
(0.747 in.) (0.749 in.) 


FC400V/ 
FC420V/ 21.98 mm 22.04 mm 
FC540V (0.865 in.) (0.868 in.) 


CTM5 (200CT92) 40-20-13 


-UN-31AUG88 


M50064 


-UN-31AUG88 
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MX,4020A1,A21 -19-210CT92 
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Oo 


Cylinder Block and Internal Components/Inspect 


10. Measure piston O.D. (A) perpendicular to piston pin 
bore. 


11. Measure cylinder bore. (See Inspect Block in this 
group.) 


5 
12. Subtract piston O.D. measurement (A) from cylinder 3 
bore measurement to determine piston-to-cylinder bore 3 
clearance. i 
13. Replace piston and/or rebore cylinder block if not 8 
within specifications. (See this group.) > 
SPECIFICATIONS 
Piston O.D. (A) 
ECO cir 77.85—77.87 mm (3.0649—3.0657 in.) 
FC400V ooo 86.83—86.864 mm (3.4185—3.4192 in.) 
ECALON pira 88.83—88.85 mm (3.4885—3.498 in.) 
FC540V ooo 88.83—88.864 mm (3.4885—3.4984 in.) 
Piston-to-Cylinder Bore Clearance 
FOLIO. ocio Meats at 0.142 mm (0.0056 in.) 
ECADOV? senos ea a 0.13—0.151 mm (0.005—0.0059 in.) 
ECACO A Lah tN mete ed 0.13—0.151 mm (0.005—0.0059 in.) 
ECSAOV pier dos dde 0.110—0.151 mm (0.0043—0.0059 in.) 
MX,4020A1,A21A -19-210CT92 
INSPECT CONNECTING ROD 
1. Clean and inspect rod. Replace if scored. Ys 
2. Analyze crankshaft and connecting rod wear. (See . >>. , 
Section 100, Group 10.) . 5 . ge 2 
A b — o 2 
; ; FAUS “a 5 
3. Install connecting rod cap. Tighten to 20 N-m (177 Y > p ż 
Ib-in.). mM -7 E >” 


<=: dí 
4. Measure connecting rod crankshaft bearing and piston ISS 


bearing (A). Replace connecting rod if either 
measurement is greater than specifications. 


BEARING I.D. SPECIFICATIONS (MAX) 


Crankshaft Piston 
Bearing Bearing 
FC290V 35.57 mm 19.06 mm 
(1.400 in.) (0.750 in.) 
FC400V/ 
FC420V/ 41.07 mm 22.06 mm 
FC540V (1.617 in.) (0.868 in.) 
CTM5 (200CT92) 40-20-14 
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MX,4020A1,A22 -19-210CT92 


K Series Air Cooled Engine 
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Cylinder Block and Internal Components/Piston Rings 


REMOVE AND INSTALL PISTON RINGS 
1. Remove piston rings with a piston ring expander. 


2. Inspect piston. Clean piston ring grooves. (See this 
group.) 


-UN-29AUG88 


3. Check piston ring end gap. (See this group.) 


4. Install top ring (A) and second ring (B) with R or NPR 
mark facing up. Rings should turn freely in grooves. 


M38074 


5. Oil ring is an assembly. Install spacer (C), then side 

rails (D). Put side rail end gaps 180° apart. 
A—Top Ring 
B—Second Ring 
C—Spacer 
D—Side Rails 


MX,4020A1,A23 -19-210CT92 


CHECK PISTON RING END GAP 


1. Before installing rings on piston, check end gap in 
cylinder bore. 


2. Install each ring squarely in bore approximately 25.4 
mm (1.0 in.) down from top of cylinder. 


-UN-31AUG88 


3. Check end gap. Replace ring if end gap is more than 
specifications. 


END GAP SPECIFICATIONS 


Minimum End Gap .........-.-.000 00 eee 0.18 mm (0.007 in.) 
Maximum End Gap 
Compression Rings 
FQ 290V a da Aad ates 0.71 mm (0.028 in.) 
FC400V/FC420V/FC540V ............-.. 0.90 mm (0.035 in.) 
Oil Ring Side Rails 
FG290V ioc oe see ey ee elegy ae, 1.20 mm (0.047 in.) 
FC400V/FC420V/FC540V .............. 1.30 mm (0.051 in.) 
MX,4020A1,A24 -19-210CT92 
CTM5 (200CT92) 40-20-15 K Series Air Cooled Engine 
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REMOVE, INSPECT AND INSTALL 
CRANKSHAFT 


1. Remove camshaft. (See this group.) 
2. Remove piston and connecting rod. (See this group.) 


3. Remove balancer. (See this group.) 


4. Remove crankshaft. 


IMPORTANT: A bent crankshaft must be replaced; it 
cannot be straightened. 


5. Check crankshaft alignment (T.I.R.). (See this group.) 


6. Clean and inspect crankshaft. Replace if parts are 
scratched or damaged. 


7. Analyze crankshaft and connecting rod wear. (See 
Section 100, Group 10.) 


8. Measure crankshaft main bearing journals and 
connecting rod journal. Replace crankshaft if 
measurements are less than specifications. 


JOURNAL SPECIFICATIONS (MIN) 


-UN-O9JAN91 


M54495 


Main Bearing Journal Connecting 
PTO Side Flywheel Rod Journal 
Side 
FC290V 29.92 mm — 35.43 mm 
(1.178 in.) (1.395 in.) 
FC400V/ 34.92 mm = 40.93 mm 
FC420V (1.376 in.) (1.611 in.) 
FC540V 37.90 mm NN 40.93 mm 
(1.492 in.) (1.611 in.) 
MX,4020A1,A25 -19-210CT92 
CTM5 (200CT92) 40-20-16 K Series Air Cooled Engine 


220596 


PN=327 


Cylinder Block and Internal Components/Crankshaft 


NOTE: An under-sized connecting rod is available 
through the parts catalog, if necessary. 


9. Connecting rod journal (A) can be resized to accept 
under-sized rod. Have grinding done by a reliable repair 
shop. Before sending crankshaft for grinding, inspect 
journal radii (B) for cracks. 


10. Cover keyway on flywheel end of crankshaft with 
tape to prevent seal damage when installing crankshaft. 


11. Put a light film of oil on crankshaft bearing surfaces. 


12. Pack grease in oil seals and install crankshaft. 


-UN-29AUG88 
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MX,4020A1,A25A -19-210CT92 


INSPECT CRANKSHAFT PLAIN BEARING 


NOTE: FC290V crankcase cover is fitted with a 
replaceable shell. 


1. Remove crankshaft. (See this group.) 
2. Measure crankshaft bearing in crankcase cover. 
Replace cover or shell, if equipped, if diameter is greater 


than specifications. (See this group.) 


3. Install crankshaft. 


BEARING I.D. SPECIFICATIONS (MAX) 


-UN-31AUG88 


M50072 


FG290V iii sie ak oben ca a ai 30.13 mm (1.186 in.) 
FC400V/FC420V ooo 35.07 mm (1.381 in.) 
FC540V oia ci a A a 38.06 mm (1.498 in.) 
MX,4020A1,A26 -19-210CT92 
CTM5 (200CT92) 40-20-17 K Series Air Cooled Engine 
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REPLACE CRANKSHAFT BEARING 
SHELL—FC290V 


1. Remove oil seal. (See Inspect Oil Seals in this group.) 


CTM5 (200CT92) 


2. Drive old bearing (A) from cover using an appropriate 8 
bushing tool (B) and an arbor press. = 
3. Align new bearing with oil grooves (C) facing out of 
cover and with seam (D) facing top of cover ` 
4. Install new bearing to depth (E) 1 mm (0.039 in.) 8 
below flange surface. 
5. Install new oil seal. 
A—Bearing Shell 
B—Bushing Tool 
C—Oil Grooves ES 
D—Seam 2 
E— Installation Depth p 
ETE 
= 
MX,4020A1,A27 -19-210CT92 
INSPECT CRANKSHAFT BALL BEARING | 
1. Remove flywheel and oil seal. (See Inspect Oil Seals 
in this group.) (8) 
2. Remove crankshaft bearing using a bearing, bushing 8 
and seal driver set. $ 


3. Thoroughly clean bearing in solvent. Dip bearing in 
light weight oil. 


4. Spin the bearing by hand and check for axial (A) and 
radial (B) free play. 


5. Replace the bearing if it is noisy or has too much 
play. 


6. Install bearing flush to inside of crankcase using a 
bearing, bushing and seal driver set. 


7. Install oil seal. 


40-20-18 


M38073 


MX,4020A1,A28 -19-210CT92 
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CHECK CRANKSHAFT ALIGNMENT (TIR) 


Place crankshaft into an alignment jig and rotate 
crankshaft slowly. Use dial indicators (A) to measure 
maximum total indicated runout (TIR). If not according to 
specification replace crankshaft. 


SPECIFICATIONS 


Maximum TIR .. 0.2... 2. eee 0.05 mm (0.002 in.) 


-UN-08MAY91 
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MEASURE CRANKSHAFT END PLAY 


1. Measure end play using dial indicator (A). Record this 
measurement. 


2. Move crankshaft in and out. Remove crankcase cover 
and adjust end play if not within specifications. (See this 
group.) 


SPECIFICATIONS 


End Play. ic. dee oe ee ew ee 0.09—0.22 mm (0.004—0.009 in.) 


-UN-06SEP88 
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MX,4020A1,A30_-19-210CT92 


ADJUST CRANKSHAFT END PLAY 


1. With gasket (A) installed on crankcase, measure from 
gasket surface to crankshaft gear surface (B). Record 
measurement (C). 


2. Measure from crankcase cover mounting face (D) to 
PTO bearing end (E). Record measurement (F). 


A—Gasket 

B—Crank Gear Surface 
C—Measurement 

D—Crankcase Cover Mounting Face 
E—PTO Bearing End 
F—Measurement 


-UN-31AUG88 
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3. Locate measurements on appropriate table. Follow 
lines to where recorded measurements intersect. Choose 


the next smaller shim from the table. 
4. Install shim on PTO shaft. 


5. Install crankcase cover. (See this group.) 


UNIT mm 


TE ES ¡ETE ‘diel A ABE 
MIVA E A 
wal A 7 
4H At VU aT 77] 
eE liv 
IPANK AHY TY 


AVGA A 

AA HAIE AHHH- 

WAEA AHH 
TA 

E 


-19-14MAR89 


YY HARI 
Ce DATAN 4 


7.85 7.90 7.95 8.00 8.05 B.10 8.15 


t = THICKNESS OF Sid IN ma 


M51548 


FCa20v 
SHIM TABLE 


UNIT: mm 


-19-14MAR89 


27 28 29 3.1 


mm 
t = THICKNESS OF SHIM iN mm 


M51547 


Also FC400V 


FOSA 
Stitt’ TABLE UNIT: mm 
EMV AV I/V As 17 | 
3.10 IA VA 4 i 
300 fi A Fi 
3.08 
¿074 
3061 ¿ 1/ 
E soil Y / 
Esa AZ Y ZU 
03 r. él 2 
me 0 AA A AA E 
301/4721 4 7/17 y = 
sol, if A AA z 


M51546 


mm 
t= THICKNESS OF SHIM IN mm 


MX,4020A1,A31A -19-210CT92 
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INSPECT OIL SEALS 
NOTE: Pack lithium base grease in new or used seals. 
1. Remove flywheel. (See Group 10.) / 


2. Inspect oil seals (A and B) at flywheel end and PTO 
end. Replace if necessary. 


-UN-29AUG88 


3. Remove crankshaft. (See this group.) 


M38104 


4. Remove worn or damaged seals with a screwdriver. 


5. Install seals with lip to inside of engine using a 
bearing, bushing and seal driver set. Press seals in until 
flush with hub. 


On FC540V engine, press in seal on PTO side to 
specification, below crankcase cover flange surface. 


6. Install crankshaft. 


-UN-31AUG88 


SPECIFICATIONS 


FC540V Seal Depth ..............0.000 0.50 mm (0.020 in.) S 
3 
PTO End 
MX,4020A1,A32 -19-210CT92 
INSPECT CYLINDER BLOCK 
1. Remove crankshaft. 
2. Clean and check block for cracks. 
3. Cracks not visible to the eye may be detected by 
coating the suspected area with a mixture of 25 percent 
kerosene and 75 percent light engine oil. 
4. Wipe area dry and immediately apply coating of zinc 
oxide dissolved in wood alcohol. If crack is present, 
coating becomes discolored at the defective area. 
Replace block if any cracks are found. 
MX,4020A1,A33 -19-210CT92 
CTM5 (200CT92) 40-20-21 K Series Air Cooled Engine 
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travel. 


FC290V 


FC400V 


FC420V 


FC540V 


7. Install crankshaft. 


Standard 


77.98—78.00 mm 
(3.070—3.071 in.) 


86.98—87.00 mm 
(3.424—3.425 in.) 


88.98—89.00 mm 
(3.503—3.504 in.) 


88.98—89.00 mm 
(3.503—3.504 in.) 


NOTE: A bare block is available for service. 

5. Measure cylinder bore parallel with crankshaft and 
right angles to crankshaft at top and bottom of ring 

6. If cylinder bore exceeds wear limit, replace cylinder 


block or rebore cylinder. (See this group.) 


NOTE: If cylinder is rebored, oversize piston and rings 
must be installed. 


CYLINDER BORE SPECIFICATIONS 


Wear Limit 


78.07 mm 
(3.074 in.) 


87.08 mm 
(3.428 in.) 


89.08 mm 
(3.507 in.) 


89.08 mm 
(3.507 in.) 


Yi 


Yam. > 


MX,4020A1,A34 


-UN-23FEB89 
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-UN-O9JAN91 


M54496 
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REBORE CYLINDER BLOCK 


NOTE: The cylinder block can be rebored to use 0.25, 
0.50 or 0.75 mm (0.010, 0.020 or 0.030 in.) 
oversize pistons and rings. Have a reliable repair 
shop rebore the block, or use the drill press and 
honing tool. 


1. Rebore cylinder with a honing tool to initial and final 
bore specifications. 


-UN-25AUG88 


2. Align center of bore to press center. Set the press to 
operate from 200—250 rpm. 


M24711 


3. Lower and raise hone until ends extend 20—25 mm 
(0.75—1.0 in.) past ends of cylinder. 


4. Turn adjusting nut on one hone until stones contact 
cylinder wall at narrowest point. 


5. Coat inside of cylinder with honing oil. Turn hone by 
hand. If you cannot turn it, hone is too tight. 


6. Start drill press. Move hone up and down in cylinder 
approximately 20 times per minute. 


7. Check cylinder diameter regularly during honing. Stop 
press before measuring. Remove hone from cylinder. 


NOTE: Finish should not be smooth, but have a 40—60° 
cross-hatch pattern. 


IMPORTANT: Check stone for wear or damage. Use 
correct stone for the job. 


MX,4020A1,A35_-19-210CT92 
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Piston Oversize: 
0.25 mm 
(0.010 in.) 


FC290V 
78.21—78.23 mm 
(3.079—3.080 in.) 


FC400V 
87.23—87.25 mm 
(3.434—3.435 in.) 


FC420V 
89.23—89.25 mm 
(3.513—3.514 in.) 


FC540V 
89.21—89.23 mm 
(3.512—3.513 in.) 


CYLINDER INITIAL BORE SPECIFICATIONS 


Piston Oversize: 
0.50 mm 
(0.020 in.) 


78.46—78.48 mm 
(3.089—3.090 in.) 


87.48—87.50 mm 
(3.444—3.4448 in.) 


89.48—89.50 mm 
(3.523—3.524 in.) 


89.46—89.48 mm 
(3.522—3.523 in.) 


Piston Oversize: 
0.75 mm 
(0.030 in.) 


78.71—78.73 mm 
(3.099—3.100 in.) 


87.73—87.75 mm 
(3.453—3.454 in.) 


89.73—89.75 mm 
(3.533—3.534 in.) 


89.72—89.73 mm 
(3.532—3.533 in.) 


MX,4020A1,A36_-19-210CT92 


8. Hone the cylinder an additional 0.028—0.030 mm 
(0.0011—0.0012 in.) for final bore specifications. This 


allows for 0.020 mm (0.0008 in.) shrinkage when cylinder 


cools. 


IMPORTANT: DO NOT use gasoline or commercial 
solvents to clean cylinder bores. 


Solvents will not remove metal particles 
produced during honing. 


9. Clean the cylinder thoroughly using soap, warm water 
and clean rags. Continue to clean cylinder until white 
rags show no discoloration. 


10. Dry the cylinder. Apply engine oil to cylinder wall. 


M98,2040A,A9__-19-210CT92 
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INSPECT AND REPLACE OIL 
SLINGER—FC290V 


1. Remove crankcase cover. (See this group.) 
2. Remove oil slinger (A). 
3. Inspect oil slinger. Replace if worn or damaged. 


4. Install oil slinger. 


-UN-31AUG88 


M50078 


DISASSEMBLE AND ASSEMBLE OIL 
PUMP—FC400V/FC420V 


1. Remove crankcase cover. (See this group.) 
2. Remove oil pump gear (A). 


IMPORTANT: Remove rotor shaft and oil pump cover 
together to avoid damaging governor. 


3. Remove oil pump assembly (B). 
4. Remove relief spring and ball (C). 
5. Inspect all parts. (See this group.) 


NOTE: Install gear (A) with recess facing away from 
crankcase cover. 


6. Install oil pump assembly. 


-UN-O9JAN91 
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INSPECT OIL PUMP—FC400V/FC420V 


1. Inspect all parts for wear or damage. Replace as 
necessary. 


A—Plate 
B—Spring 
C—Ball 


D—Gear (B) 
E—Cover 5 
F—Screen i 
G—Outer Rotor y S aT © 
H—R haf hi yA 

otor Shaft ' e, ~~ 


UN-O9JAN91 


M80019 


MX,4020A1,A39 -19-210CT92 


2. Measure outside diameters of shaft. Replace both 
shaft and outer rotor if less than specification. 


SPECIFICATIONS 


Minimum Shaft O.D. 
Large: OD. ar AA 12.63 mm (0.497 in.) 
2 Small OD: tir hee eft oe aa be 7.94 mm (0.313 in.) 


26 


-UN-O9JAN91 
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MX,4020A1,A40 -19-210CT92 


3. Measure rotor shaft bearings. Replace oil pump cover 
or crankcase cover if greater than specifications. 


SPECIFICATIONS 
Maximum Rotor Shaft Bearing !.D. 


Oil Pump Cover o... 12.76 mm (0.502 in.) 
Crankcase Cover ..........-2.000 000 ee 8.07 mm (0.318 in.) 


-UN-O9JAN91- 
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MX,4020A1,A41_-19-210CT92 
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4. Measure thickness of outer rotor. Replace both outer 
rotor and shaft if less than specifications. ul 


5. Measure out rotor bearing depth (A). Replace oil 
pump cover if greater than specifications. 


OUTER ROTOR SPECIFICATIONS 


X 

A a” 
-UN-O09JAN91 
N 
XA 
UN-09JAN91 


Minimum Rotor Thickness ............... 11.92 mm (0.470 in.) I e 4 
Maximum Bearing Depth ................ 12.14 mm (0.478 in.) \ 


M80153 
M80154 


MX,4020A1,A42 -19-210CT92 


6. Measure inside diameter of rotor bearing. Replace oil 


pump cover if greater than specifications. = 
— 
7. Measure outside diameter of rotor. Replace both rotor = 
and shaft if less than specifications. 
4 
OUTER ROTOR SPECIFICATIONS i k S 5 
a E $ 
a ` À a 5 5 
Maximum Bearing |.D. .................. 29.20 mm (1.149 in.) : f 
Minimum Rotor O.D. .......o.ooo.oo.o.o oo... 28.95 mm (1.140 in.) FA ~ 
8 ~ 8 
3 3 
> = 
MX,4020A1,A43 -19-210CT92 
8. Measure relief valve spring. Replace if free length is 
less than specification. 


SPECIFICATIONS 


Minimum Spring Length ................. 19.00 mm (0.750 in.) ES 
z 
2 
MX,4020A1,A44 -19-210CT92 
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40 
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Cylinder Block and Internal Components/Oil Pump—FC540V 


DISASSEMBLE AND ASSEMBLE OIL 
PUMP—FC540V 


1. Remove crankcase cover. (See this group.) 
2. Remove oil pump gear (A). 


IMPORTANT: Remove rotor shaft and oil pump cover 
together to avoid damaging governor. 


3. Remove oil pump assembly (B). 

4. Remove relief spring and ball (C). 

5. Inspect all parts. (See this group.) 

IMPORTANT: Install outer rotor with dimple (D) 
facing away from crankcase cover, to 


avoid oil pump damage. 


NOTE: Install gear (A) with recess facing away from 
crankcase cover. 


6. Install oil pump assembly. 


A—Oil Pump Gear 
B—Oil Pump Assembly 
C—Relief Spring and Ball 
D—Dimple 


con AN) 
~ 2 
Aroa? s E 
LOA E 
> 
TA - f >. > E 
la ee 2 
= 


-UN-O9JAN91 
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INSPECT OIL PUMP—FC540V 


1. Inspect all parts for wear or damage. Replace as 


necessary. 
A—Plate a 
B—Spring pas 
C—Ball ta 
D—Gear 
E—Cover Q 
F—Screen F 


G—Rotor Shaft : @ 
H—Outer Rotor , 


f 


ow 


-UN-09JAN91 
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2. Measure outside diameters of shaft. Replace both 
shaft and outer rotor if less than specification. 


SPECIFICATIONS 


MX,4020A1,A46 -19-210CT92 


Minimum Shaft O.D. .......oo.oocoo.o.o oo... 12.63 mm (0.497 in.) $ 
z 
> 7 
“AS 
E 2 
MX,4020A1,A47 -19-210CT92 
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Cylinder Block and Internal Components/Oil Pump—FC540V 


3. Measure rotor shaft bearings. Replace oil pump cover 
or crankcase cover if greater than specifications. 


SPECIFICATIONS 


Maximum Rotor Shaft Bearing 1.D........... 12.76 mm (0.502 in.) 


-UN-31AUG88 


M50089 


-UN-O9JAN91 
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4. Measure thickness of outer rotor. Replace both outer 
rotor and shaft if less than specifications. 


5. Measure outer rotor bearing depth (A). Replace 
crankcase cover if greater than specifications. 


3 3 
40 OUTER ROTOR SPECIFICATIONS g Ss 
20 : : 
Ril] Minimum Rotor Thickness ................ 9.92 mm (0.391 in.) : i 
Maximum Bearing Depth ................ 10.17 mm (0.401 in.) 

\ £ 

MX,4020A1,A49 -19-210CT92 
CTM5 (200CT92) 40-20-30 K Series Air Cooled Engine 
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Cylinder Block and Internal Components/Oil Pump—FC540V 


6. Measure inside diameter of rotor bearing. Replace 
crankcase cover if greater than specifications. 


7. Measure outside diameter of rotor. Replace both rotor 
and shaft if less than specifications. 


OUTER ROTOR SPECIFICATIONS 


Maximum Bearing |.D. .................. 40.77 mm (1.605 in.) 
Minimum Rotor O.D. ...........0.02000- 40.47 mm (1.596 in.) 


-UN-O9JAN91 


M80017 
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8. Measure relief valve spring. Replace if free length is 
less than specification. 


SPECIFICATIONS 


Minimum Spring Length ................. 19.00 mm (0.750 in.) $ 
z 
2 
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Cylinder Block and Internal Components/Inspect and Replace 


REMOVE, INSPECT AND INSTALL OIL 
FILTER MANIFOLD—IF EQUIPPED 


1. Remove oil filter and manifold. 


2. Inspect oil filter. Replace if excessively contaminated 
or damaged. 


3. Inspect oil passages for clogs. Clean if needed. 
4. Inspect rubber gaskets. Replace if worn or damaged. 


5. Install filter and manifold. 


O oe- 
M50077 


y 


~ 


-UN-31AUG88 
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INSPECT AND REPLACE GOVERNOR 


IMPORTANT: Removal damages governor. If not 
damaged, do not remove. 


1. Remove crankcase cover. (See this group.) 


2. Inspect governor. If necessary to replace, remove with 
screwdriver. 


3. If removed, press shaft (C) back into block until it 
protrudes 32.2—32.8 mm (1.267—1.291 in.). 


NOTE: Assemble sleeve and gear before installing 
assembly on shaft. 


4. Install sleeve (A) onto governor gear (B). 


5. Install governor assembly onto shaft. Push down on 
assembly until it snaps into place. 


-UN-07SEP88 


M51762 
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Cylinder Block and Internal Components/Inspect and Replace 


INSPECT AND REPLACE GOVERNOR 
SHAFT 


NOTE: It is not necessary to remove governor shaft 
unless damaged. 


1. Remove crankcase cover. (See this group.) 
2. Inspect shaft (A). Replace if damaged. 
3. To replace shaft, loosen nut (B) on lever (C). 


4. Remove retaining pin (D), governor shaft and washer 


(E). 


5. Install washer, shaft and retaining pin. Tighten nut. 


A—Governor Shaft 
B—Nut 
C—Governor Lever 
D—Retaining Pin 
E—Washer 


-UN-31AUG88 
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Cylinder Block and Internal Components/Inspect and Replace 


CTM5 (200CT92) 
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Group 25 
Ignition and Charging System 


REMOVE AND INSTALL STATOR 
1. Remove flywheel. (See Group 10.) 

2. Disconnect stator lead. 

3. Remove screws (A) and stator (B). 

4. Install stator. 


5. Connect stator lead. 


OD 


. Install flywheel. 


-UN-31AUG88 
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REMOVE AND INSTALL ARMATURE WITH 
COIL 


1. Remove blower housing. (See Group 10.) 

2. Disconnect wiring lead (A). 

3. Remove cap screws (B) and armature with coil (C). 
4. Loosely install armature with coil. 

5. Connect wiring lead. 

6. Adjust armature air gap. (See this group.) 


7. Install blower housing. 


© 


~ 


\ 


27 


-UN-23FEB89 
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Ignition and Charging System/Adjust Armature Air Gap 


ADJUST ARMATURE AIR GAP 
1. Turn flywheel magnet away from armature. 
2. Insert feeler gauge, between flywheel and armature. 


3. Push armature against flywheel and tighten screws 
(A). 


4. Turn flywheel to remove feeler gauge. 
AIR GAP SPECIFICATIONS 


Feeler Gauge Blade ............-...0-00. 0.30 mm (0.012 in.) 


MX,4025A1,A3 
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Group 30 
Starting Systems 


OTHER MATERIAL 


Number Name Use 
Mineral Spirits Clean Armature 
Multipurpose Grease Grease Starter Parts 


M98,2030A,ZB__-19-210CT92 


SERVICE PARTS KITS 


The following kits are available through your parts 
catalog: 


Recoil Starter—FC290V 
Spring and Case 
Pawl and Spring Kit 
Complete Starter 


Recoil Starter—FC400V/FC420V 


Electric Starter 
Brush Kit 
Clutch Kit 
Complete Starter 
Complete Solenoid—FC400V/FC420V/FC540V 


MX,4030A1,A0_ -19-210CT92 
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Starting Systems/Recoil Starter—FC290V/FC400V/FC420V 


DISASSEMBLE RECOIL 
STARTER—FC290V/FC400V/FC420V 


1. Remove starter. 


2. Pull handle out about 30 cm (1 ft). Tie knot (A) to 
prevent rope from winding back onto reel. 


-UN-23FEB89 


3. Pry knot (B) out of handle and untie. 


4. Remove handle from rope. 


TY 13495 


5. While holding reel with thumb, untie knot (A). Slowly 
release reel tension. Do not let rope get wedged 
between reel and housing. 


CAUTION: Wear gloves and protective goggles 
for remaining steps. 


6. Remove screw (C) and ratchet cover. 


MX,4030A1,A1  -19-210CT92 


A CAUTION: A loaded spring operates under 
great pressure. Make sure spring tension 
between reel and housing is released before 
removing reel. 


7. Turn the reel one half turn clockwise so no spring 
Y) tension can be felt. 
: 


-UN-09JAN91 


M54499 


<T 7/7 
NS 
FC290V 


-UN-23FEB89 


TY13496 


FC400V/FC420V 
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Starting Systems/Recoil Starter—FC290V/FC400V/FC420V 


8. Spring is stored in spring case (C) in housing. Lift reel 
straight up so spring remains seated in housing. 


9. Carefully unhook spring tang (A) from catch (B). 


10. Remove spring case from housing. 


-UN-23FEB89 


TY 13497 
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-UN-23FEB89 


3 

> Y 

Eg 

3 

A—Screw E—Spring I—Screw (4 used) L—Pawl (2 used—FC290V) 
B—Retainer F—Case (If Equipped) J—Rope (3 used—FC400V/420V) 
C—Spring G—Housing K—Spring (2 used—FC290V) 
D—Reel H—Handle (3 used—FC400V/420V) 


Inspect and replace all damaged or worn parts. 
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Starting Systems/Recoil Starter—FC290V/FC400V/FC420V 


REPLACE SPRING 


CAUTION: Spring is wound under great tension 
in reel or spring case. Do not let spring fly 
loose. Hold spring firmly in place while 
replacing. 


1. Working from the center out, carefully unwind spring 
from spring case or reel. 


2. Hook outside spring tang in reel or case. Wind spring 
into reel or spring case, working toward center. 


-UN-O9JAN91 
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ASSEMBLE RECOIL 
STARTER—FC290V/FC400V/FC420V 


1. Wind rope counterclockwise onto reel. 


2. Place spring case (B) into housing with spring tang 
over catch (C). 


3. Install reel in spring case, with round peg (E) aligned 
with end of spring (F). 


4. Turn reel counterclockwise until you feel tang hook on 
catch. 


A—Spring 
B—Case 
C—Catch 
D—Reel 
E—Round Peg 
F—End of Spring 


-UN-23FEB89 


TY13499 
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Starting Systems/Recoil Starter—FC290V/FC400V/FC420V 


5. Turn reel two turns counterclockwise to preload 
spring. 


6. While holding reel to keep it from unwinding, feed end 
of rope through hole. Tie knot (A) to hold rope. 


7. Install handle and secure with knot (B). 
8. Remove knot (A). 
9. Install spring (C) and ratchet cover (E) with opening(s) 


in cover over pawl(s) (D). Check for free movement of 
pawls. 


10. Pull rope to check for proper operation. 


11. Install recoil starter on engine. 


A—Knot 
B—Knot a 
C—Spring 2 
D—Pawls 3 
E—Retainer 5 
o 
3 
5 
> 
FC290V 
o 
E 
us 
8 
= 
= 
s 
2 
3 
FC400V/FC420V 
CTM5 (200CT92) 40-30-5 K Series Air Cooled Engine 
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Starting Systems/Analyze Electric Starter Condition 


ANALYZE ELECTRIC STARTER CONDITION 


1. The starter overheats because of: 
e Long cranking. 
e Armature binding. 


2. The starter operates poorly because of: 

e Armature binding. 

e Dirty or damaged starter drive. 

e Badly worn brushes or weak brush springs. 
e Excessive voltage drop in cranking system. 
e Battery or wiring defective. 

e Shorts, opens, or grounds in armature. 


NOTE: Starter repair is limited to brushes, end caps, and 
starter drive. Fields in starter are permanent 
magnets and are not serviceable. If housing or 
armature is damaged, replace starter. 


MX,4030A1,A6__-19-210CT92 
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Starting Systems/Bench Test 


BENCH TEST SOLENOID DRIVE 
STARTER—FC400V/FC420V/FC540V 


NOTE: Perform bench test before disassembling starter 
motor to determine cause of problem. 


IMPORTANT: Never operate motor longer than 20 
seconds. Allow at least two minutes for 
cooling and battery recovery before 
operating again. Overheating, caused 
by excessive operation, will seriously 
damage starting motor. 


1. Disconnect battery leads from battery. 
2. Remove starter from engine. 


3. Connect 12-volt battery (A) to starter battery terminal 
(B) and starter frame (C) using heavy duty cables. 


4. Connect remote start switch (D) between switch 
terminal (E) and battery terminal (B). 


NOTE: A short piece of wire with a small clip on the end 
will allow a more positive connection at the 
switch terminal. 


When switch is activated, starter should engage and run. 


IF SOLENOID CHATTERS; hold-in winding is 
open-circuited. 


IF NOTHING HAPPENS; either the solenoid pull-in 
winding is open-circuited or mechanical parts are 
sticking. 


IF SOLENOID ENGAGES, BUT MOTOR DOES NOT 
RUN; check solenoid switch continuity, brushes, armature 
and field windings. 


Solenoid cannot be repaired, replace it. 


A—12-Volt Battery 
B—Battery Terminal 
C—Starter Frame 
D—Remote Start Switch 
E—Switch Terminal 


MX,4030A1,A7 
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Starting Systems/Test Electric Starter Armature Rotation 


TEST SOLENOID—FC400V/FC420V/FC540V 


NOTE: If bench test indicated solenoid problems, use an 
ohmmeter or test light to check solenoid. 


1. Test solenoid terminals (A and B) for continuity. There 
should be no continuity. 


2. Depress switch arm (C). There should be continuity 
when arm is fully depressed. 


3. Test for open circuits between terminal (B) and tang 
(D). There should be continuity. 


4. Test for open circuits between tang (D) and body (E). 
There should be continuity. 


If solenoid fails any test, it is defective and must be 
replaced. 


A—Terminal 
B—Terminal 
C—Switch Arm 
D—Tang 
E—Solenoid Body 


-UN-31AUG88 
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CHECK STARTER ARMATURE ROTATION 


1. FC290V: Remove air cleaner and blower housing. 
(See Groups 05 and 10.) 


2. Remove starter. 
3. Rotate armature (A). 
If armature does not rotate freely, armature may be bent 


or bearings may be worn. Disassemble, inspect and 
clean starter. (See this group.) 


CTM5 (200CT92) 


40-30-8 
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FC290V 
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FC400V/FC420V/FC540V 
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Starting Systems/Inspect Electric Starter 


INSPECT STARTER—FC290V 


A—Snap Ring E—Front Cover 
B—Pinion Stopper F—O-Ring 
C—Spring G—Washer 
D—Pinion Assembly H—Armature 


1. Mark body and covers for correct alignment during 
reassembly. 


2. Remove nuts and washers from terminal to remove 
end cover (l). 


3. Push pinion stopper (B) toward pinion (D) to 
remove snap ring (A). 


4. Inspect parts for wear or damage. 


5. Check magnets in body (O). Replace body if 
magnetic pull is weak. 


-UN-31AUG88 


M50128 


I—End Cover M—Brush 
J—O-ring N—Brush Holder 
K—Washer O—Body 


L—Brush Spring 


6. Measure brushes. Replace brushes as a set if 
length of any one is less than 8.5 mm (0.335 in.). 


7. Test starter armature and brushes. (See this 
group.) 


8. Apply a thin coat of multipurpose grease to: 
—sliding surfaces of armature. 

—armature shaft spline. 

—points where shaft contacts cover. 


9. Assemble starter. 
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Starting Systems/Inspect Electric Starter 


INSPECT STARTER—FC400V/FC420V 


Nas 


-UN-19JUN90 


M53943 


A—Front Cover E—Pinion Stopper Half |—Armature M—Brush 
B—Solenoid F—Retaining Clip J—End Cover N—Brush Holder 
C—Shift Lever G—Pinion Stopper Half K—Insulator O—Body 
D—Washer H—Pinion L—Brush Spring 
1. Mark body and covers for correct alignment during 5. Test starter armature and brushes. (See this 
uly) reassembly. group.) 
30 
0 2. Separate pinion stopper halves (E and G) to 6. Apply a thin coat of multipurpose grease to: 
remove retaining clip (F). —sliding surfaces of armature and solenoid shift 
lever. 
3. Inspect parts for wear or damage. —armature shaft spline. 


—points where shaft contacts cover. 
4. Measure brushes. Replace brushes as a set if 
length of any one is less than 6 mm (0.240 in.). 7. Assemble starter. 
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Starting Systems/Inspect Electric Starter 


INSPECT STARTER—FC540V 


-UN-31AUG88 
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A—Front Cover F—Pinion J—Spring N—Brush Holder 
B—Shift Lever G—Armature K—Washer O—Brush 
C—Solenoid H—Dust Cap L—End Cover P—Brush Spring 
D—Retaining Clip I—Clip M—Washer Q—Body 


E—Pinion Stopper 


1. Mark body and covers for correct alignment during 5. Test starter armature and brushes. (See this 

reassembly. group.) 

2. Push pinion stopper (E) toward pinion (F) to 6. Apply a thin coat of multipurpose grease to: 

remove retaining clip (D). —sliding surfaces of armature and solenoid shift 
lever. 

3. Inspect parts for wear or damage. —armature shaft spline. 


—points where shaft contacts cover. 
4. Measure brushes. Replace brushes as a set if 
length of any one is less than 10.5 mm (0.413 in.). 7. Assemble starter. 
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Starting Systems/Test Armature 


TEST STARTER ARMATURE 


IMPORTANT: Do not clean armature with solvent. 
Solvent can damage insulation on 
windings. Use only mineral spirits and 
a brush. 


1. Locate short circuits by rotating armature on a growler 
while holding a hacksaw blade or steel strip on armature. 
The hacksaw blade will vibrate in area of short circuit. 


2. Shorts between bars are sometimes caused by dirt or N24861 
copper between bars. Inspect for this condition. 


3. If test indicates short circuited windings, clean the 
commutator of dust and fillings. Check armature again. If 
test still indicates short circuit, replace armature. 


-UN-25AUG88 


M24861 


M98,2030A,K_ -19-210CT92 
4. Test for grounded windings using an ohmmeter or test 
light. 
Armature windings are connected in parallel, so each 
commutator bar needs to be checked. E 
8 
If test shows continuity, a winding is grounded and the z 
armature must be replaced. Z 
2 


M98,2030A,AH 


-19-210CT92 


5. Test for open circuited windings using an ohmmeter or 
test light. 


If test shows no continuity, there is an open circuit and 
armature must be replaced. 


M98,2030A,M 


-UN-31AUG88 


M50113 


-19-210CT92 


CTM5 (200CT92) 40-30-12 


K Series Air Cooled Engine 


220596 


PN=359 


Starting Systems/Test Field Coil 
TEST FIELD COIL 
NOTE: Continuity tests are similar for all units. 
Illustrations are representative only. 

If equipped with brushes on body: 8 
x 

Replace field coil if not according to specifications. 2 

CONTINUITY TEST 

Brush-to-Housing ........... 0. eee eee eee Continuity 3 

Brush-to-Brush ... 0.0... 0. eee ee Continuity 
E 
z 
3 

FC290V: 

Test for continuity between each negative brush holder 

(A) and brush plate. Replace brush holder assembly if 

there is continuity. 

Test for continuity between each positive brush holder 3 

and brush plate. Replace brush holder assembly if there z 

is not continuity. z 


M50114 
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Starting Systems/Test Field Coil 
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FE290D and FE290R 
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Group 00 
Engine Application and Repair Specifications 


ENGINE APPLICATIONS CHART 


Refer to the engine application chart to identify 
product-model/engine type-model relationship. 


Machine Engine Model No. 
AMT622 
(Engine SNe <=010272) 1400 iaa aaa FE290D-AS00 
(Engine:S.N-010273=> De params dada A aay Ra KR KAR el ald Pad pave ao as ails FE290D-BS00 
(Engine-S:Ni: ==025000)%:.2.2 a Raed a ehh Soak Ra oh wade ee, Gel od dee FE290D-AS00 
(Engine SN- 025001. id ti y et Win eae aoe A A FE290D-BS00 
AMM626' por ranana o the A as bale ra AO A A AI e rs BA Ee AAA FE290D-BS00 
1200 Bunker and Field Rake ............o.o.o ooo... FE290R-AS00 
¡CELO O E RNE FE290D-AS08 
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Engine Application and Repair Specifications/Repair Specifications 


FE290D/FE290R REPAIR SPECIFICATIONS 


GROUP 05—FUEL AND AIR SYSTEMS 


Item Specification 
Breather 
Maximum Air Gap esau gitend eae wes eae eee et Ae a RR ee a ed 0.20 mm (0.008 in.) 


GROUP 10—BLOWER HOUSING AND FLYWHEEL 


Flywheel Nut Torque ... 2... aaan neea a a eee 85 N-m (63 lb-ft) 


GROUP 15—CYLINDER HEAD AND VALVES 


Valve ‘Clearance: 4 6494 oe. dass ball dame a ead ates bad 0.12 mm (0.005 in.) 
Rocker Arm 
Minimum Shatt!O/D! (etarras Ae taba hh ae de bn lacada de ad 11.95 mm (0.470 in.) 
Maximum Bearing LD. -orea arena aaa ee ee 12.07 mm (0.475 in.) 
Adjusting: Nut: Torque: urticaria a ee ee ee a ee Ee ee ae 9 N-m (79 Ib-in.) 
Push Rod 
MaxIMUMiBSMd vice oa Sine a eee ee hake da ea eae ee aaa dad 0.30 mm (0.012 in.) 
Valves and Springs 
Minimum Spring Free Length ...........0 aaa ee 32.75 mm (1.289 in.) 
Maximum Valve Guide LD. .. nananana aaa ee 7.07 mm (0.278 in.) 
Maximum Valve Stem Bend............ aa ee 0.03 mm (0.001 in.) 
Valve Seating Surface ...... 2.2.0... ee 0.50—1.10 mm (0.020—0.043 in.) 
Valve: Seat ¡and Face Anglen. ici daran doh he eile too bee ee pale ara oe bade does 45° 
Minimum Valve Margin ............ o... 0.60 mm (0.020 in.) 
Valve Narrowing’ Angle? muii dr ed ace, Paha ee ea ae hai Be ae a Ba aa Sb eb ek gd Ge 30° 


Cylinder Head 


Cylinder Head Flatness ..... 20... 0.0. ee 0.05 mm (0.002 in.) 
Cap Screw Torque In Sequence 

Initial TOUS = cut Gia etna, Sas eis ls aA a a Rae aa dee Ge 18 N-m (159 Ib-in.) 

Final TOQUE: 520 rta ata ad rada data dd 24 N-m (212 Ib-in.) 

SN ssri as booed A ae ee Saat be Gt ns Ha eat eek ee a te 20 N-m (177 Ib-in.) 

Continued on next page MX,4500A1,A2__-19-210CT92 
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Engine Application and Repair Specifications/Repair Specifications 


GROUP 20—CYLINDER BLOCK AND INTERNAL COMPONENTS 
Item Specification 


Crankcase Cover 


Oil Capacity ett hee: Yaa eM ieee ay teh hele e ata a Ae eh ee Aint do Etats seats 1.1 L (2.33 pt) 
Gap Screw: Torque ce Putra ve aaa DARA aaa d Pau 26 N-m (230 lb-in.) 
Drain Plug’ Torque” 25 $i 4 gine o A Pas ais owe A 21 N-m (186 lb-in.) 
Camshaft 
Minimum End Journals O.D. . 2... 20.2.2 0 ee 22.93 mm (0.903 in.) 
Minimum Lobe Height ........... <<... eee ee 32.70 mm (1.287 in.) 
Maximum Cover and Crankcase Bearing LD. ..........0 0000 ee 23.06 mm (0.908 in.) 
Reciprocating Balancer 
Link Rod 
Minimum Journal’ Oi Dy. ai Ay Rate Se a Sad edd Ghee ea ft oy es 46.86 mm (1.845 in.) 
Maximum Small End LD. 2... 0.0... ee 12.06 mm (0.475 in.) 
Maximum: Earge- End De acicate data da Ba 47.12 mm (1.855 in.) 
Bushing Depths sie tocado Meee ja AE AY E a Gee hee eae ceed 1 mm (0.040 in.) 
Balancer Weight 
Maximum Bearng LD oxtossrssrra rra a oda aa a ed os 26.10 mm (1.027 in.) 
Support Shaft 
MINIMUM Sha OD; ori vate he 9 aie a a a Ea 25.93 mm (1.021 in.) 
Piston 
Maximum Ring Groove Clearance 
POPARING) oS secs Rds hora eee ee Da basta aol ds Peni we eae alae Paes 0.16 mm (0.006 in.) 
DOCOMO RING) ca AA O ad od ta 0.14 mm (0.005 in.) 
Oil: ControlRINGS: 4.5604 444s wae he ties ode se oe ee ad Pee t Not Measured 
Minimum Ring End Gap .......... o... 0.18 mm (0.007 in.) 
Maximum Ring End Gap 
Compression: RINGS <A eed Shs Oe oe, Re a Bee 1.20 mm (0.047 in.) 
Oil Control RINGS “remar a ty dew, Wak ag eh Bene aed es ol bee Not Measured 
Minimum Pi O:Ds- 23264245 Garten he oe ei Ba ah Get ee Gua AAs 18.98 mm (0.747 in.) 
Maximum Pins Bore: Desi oo. dia elk ep a aaa eee AON ern a 19.03 mm (0.749 in.) 
Maximum Piston-to-Piston Pin Clearance ........... 00000 eee ee 0.05 mm (0.002 in.) 
Piston OD 40h atte dr ae ate een Pd he blew, ia 77.85—77.87 mm (3.0649—3.0657 in.) 
Piston-to-Cylinder Bore Clearance ...........-.0000 2 eee eee 0.051—0.089 mm (0.002—0.0035 in.) 
Connecting Rod 0 
Maximum Crankshaft Bearing |.D.........0... 0000 ee 35.57 mm (1.400 in.) 
Maximum Piston Pin Bearing Lyse eresse a peet eo a ee 19.06 mm (0.750 in.) 
Maximum Connecting Rod-to-Piston Pin Clearance .............00000 0+ ee eeee 0.08 mm (0.003 in.) 
Maximum Connecting Rod-to-Crankpin Clearance ............000 00 coco... .. 0.14 mm (0.006 in.) 
End-Cap Screw 1orque@: veras ex ded PALE Haat o ee eG Geta heal 20 N-m (177 lb-in.) 


Continued on next page 
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Engine Application and Repair Specifications/Repair Specifications 


GROUP 20—CYLINDER BLOCK AND INTERNAL COMPONENTS—CONTINUED 


Item 

Crankshaft 
Minimum PTO Side Journal O.D. ........0. 0.00 ec ee 
Minimum Connecting Rod Journal O.D. ........o.o.oooo ooo 


Maximum Crankcase Plain Bearing I.D. ............. 0000 eee ee 
Maximum: TAH NN 


Oil Seal Depth 
POENA ¿ia A a adaa a daa 
NA O O Me ae 
Cylinder Bore 
ME E E O RN RR O 


Rebore Cylinder 
Oversize Diameter 


GROUP 25—IGNITION AND CHARGING SYSTEM 


[gnitionGOlMLAMGAP: the aa oes A AA ae eee bee 


See Ignition Tests in this Group. 


Specification 


29.92 mm (1.178 in.) 
35.43 mm (1.395 in.) 
30.08 mm (1.184 in.) 
0.05 mm (0.002 in.) 

) 


End: Play anciana ia ee eae BR A a GO Sa ae aha ae aS A 0.09—0.22 mm (0.004—0.009 in. 


_. 4 mm (0.158 in.) 
1.42 mm (0.056 in.) 


Standard LD. ua bai ai as a 77.98—78.00 mm (3.070—3.071 in.) 


78.07 mm (3.074 in.) 


Maximum:Out-of-ROUNG., acosada ta de da dee ad 0.056 mm (0.0022 in.) 


0:25:MM COTO] are 8 oko ead gate £4 Paw 4 dine the oe ee 78.21-78.23 mm (3.079-.080 in.) 

OIM COIN) coe seh ee as bata begga eee aoe was 78.48-78.50 mm (3.089-.090 in.) 

0:75:MM CO2 IM] sis ee hae oe Seite es Pardee Bo 78.71-78.73 mm (3.099-.100 in.) 

Oil Pump 

Minimum Rotor Shaft O.D. asasan aaa aaa ee 12.63 mm (0.497 in.) 
Maximum Rotor Shaft Bearing LD. a.oa aaa aaa ee 12.77 mm (0.503 in.) 
Minimum Outer Rotor Thickness ..........0 00000 cee ee ee 9.92 mm (0.391 in.) 
Maximum Outer Rotor Bore Depth ............ 00000 eee ee 10.17 mm (0.400 in.) 
Minimum Outer Rotor O.D. saaan aaa aa ee 40.47 mm (1.596 in.) 
Maximum Outer Rotor Bearing I.D. ... 2.2... 00.0000 cc ee 40.77 mm (1.605 in.) 
Minimum Valve Spring Free Length ............. 000 eee ee 19.00 mm (0.750 in.) 


0.30 mm (0.012 in.) 


GROUP 30—STARTING SYSTEMS 
Recoil and Electric Starter 
See Starter Specifications in this Group. 
MX,4500A1,A4  -19-210CT92 
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Group 05 
Fuel and Air Systems 


SERVICE PARTS KITS 


The following kits are available through your parts 
catalog: 


FE290D 
Carburetor Gasket Kit 
Main Jet High Altitude Kit—Standard Air Cleaner 
Main Air Jet—Standard Air Cleaner 
Main Jet Low Temperature—Heavy Duty Air Cleaner 
Main Jet High Temperature/High Altitude Kit—Heavy 
Duty Air Cleaner 
Main Air Jet—Heavy Duty Air Cleaner 
Complete Carburetor 


FE290R 
Carburetor Gasket Kit 
Main Jet High Altitude Kit 
Complete Carburetor 


MX,4505A1,A1 -19-210CT92 
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Fuel and Air Systems/Carburetor 


REMOVE AND INSTALL CARBURETOR 
1. Drain fuel from carburetor. 

2. Disconnect hose (B). 

3. Disconnect spring (D). 

4. Remove duct (A), bracket (E) and gaskets (F). 
5. Disconnect linkage (C). 


6. Separate carburetor from heat shield (H). Remove 
carburetor. 


7. Remove heat shield (H) and gaskets. 


8. Make repairs as necessary. (See procedure in this 
group.) ca 


NOTE: Install gasket (I) with tab pointing up on fuel inlet 
side of carburetor. 


10. Install carburetor. 


NOTE: Install gaskets (F) with hole (J) pointing away 
from fuel inlet side of carburetor. 


12. Install gaskets, bracket and duct. 
13. Connect return spring. 
14. Connect breather hose. 


A—Air Intake Duct 
B—Breather Hose 
C—Throttle Control Linkage 
D—Return Spring 
E—Bracket 

F—Gaskets 

G—Gasket 

H—Heat Shield 

I—Gasket 

J—Hole 


11. Connect linkage. P 


9. Install gaskets and heat shield. 4 


-UN-25APR91 


M80401 


-UN-25APR91 
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Fuel and Air Systems/Carburetor 
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Fuel and Air Systems/Carburetor 


DISASSEMBLE, CLEAN, INSPECT AND 
ASSEMBLE CARBURETOR 


IMPORTANT: To remove float, use a long nosed 
pliers on end of pin. Do not strike 
opposite end of pin. Damage to pin 
holder may result. 


Do not clean holes or passages with 
small drill bits or wire. 


1. Soak carburetor body and all parts, except gaskets, 
float and plastic rings, in carburetor cleaning solvent for 
1/2 hour maximum. 


2. Spray all passages with a carburetor cleaning spray to 
verify that all internal passages are open. 


IMPORTANT: Rinse carburetor body in warm water to 
neutralize corrosive action of cleaner 
on aluminum. 


3. Rinse carburetor with warm water and dry with 
compressed air. Do not use rags or paper to dry parts: 
lint may plug holes or passages. 


4. Inspect all parts for wear or damage, replace as 
necessary. 


NOTE: Float is plastic. The float cannot be adjusted. 
Replace if necessary. 


FE290D: Main jet high altitude kits and main air 
jet kits for standard or heavy duty air cleaners 
are available through the parts catalog. 


FE290R: Main jet high altitude kits are available 
through the parts catalog. 
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Fuel and Air Systems/Carburetor 


1—Spring (2 used) 
2—Idle Screw 
3—Spring 
4—Lever 
5—Spring 
6—E-Clip 

7—Seal 

8—Choke Shaft 
9—Choke Valve 


On 
O a ds 
oCh $e cs 
© 


\ 
y 


wn 


` 


\ 


11—O-Ring 
12—Lock Plate 
13—Screw 
14—Throttle Shaft 
15—Throttle Valve 
16—Washer 
17—Seal 
18—Bushing 
19—Pilot Jet 
20—Bushing dy 
21—Carburetor Body On A 
22—Main Nozzle OM de 
23—Bleed Pipe 
24—Main Jet 
25—Float 
26—Gasket 
27—Float Chamber 
28—Spring 
29—Drain Screw 
30—Plug 
31—Washer 
32—Needle Valve 
33—Float Pin 
34—Main Air Jet 
35—Pilot Air Jet 


b 
== 
T: 


> 


O 
DO E- 
SS 


y 


a 
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Fuel and Air Systems/Service Breather 


SERVICE BREATHER 

1. Remove rocker arm cover. 

2. Measure air gap between reed valve (A) and valve 
seat (B) at valve tip. Replace reed valve if gap exceeds 
specification. 


3. Remove breather valve assembly (C). 


4. Inspect breather for sticking, binding, cracks or 
distortion. Replace breather if worn or damaged. 


5. Inspect valve seating surface. Surface must be free of 
nicks or burrs. 


6. Install breather assembly. 


7. Install rocker arm cover. 


SPECIFICATIONS 


-UN-07SEP88 


M51757 


-UN-25APR91 


Air Gap (MAX) .. 0.0.0... .0 00000 eee eee 0.20 mm (0.008 in.) 
E 
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Group 10 
Blower Housing and Flywheel 


NOTE: It is not necessary to remove recoil starter, if 
equipped, from blower housing. 


REMOVE AND INSTALL BLOWER HOUSING x ¿E 


1. Disconnect spark plug lead. 


-UN-11APR89 


2. Disconnect breather hose (A). 


3. Remove covers (B). 


M53063 


4. Remove blower housing (C). 
5. Install blower housing and covers. 


6. Connect hose and spark plug lead. 


MX,4510A1,A1  -19-210CT92 


REMOVE AND INSTALL FLYWHEEL 
1. Remove armature with coil. (See Group 25.) 
2. Hold flywheel and remove nut and washer (A). 


3. Remove starter cup, if equipped. 


-UN-25APR91 


4. Remove flywheel using a flywheel puller. 


5. Install flywheel and cup, if equipped. 


M80404 


NOTE: Install washer with concave side toward flywheel. 


6. Install washer and nut. Tighten nut to 85 N-m (63 
lb-ft). 


7. Install armature with coil. 


45 
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No 


Blower Housing and Flywheel/Remove and Install 


CTM5 (200CT92) 


45-10-2 


K Series Air Cooled Engine 
220596 
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Group 15 
Cylinder Head and Valves 
SPECIAL OR ESSENTIAL TOOLS 
NOTE: Order tools according to information given in the 
U.S. SERVICE-GARD™ Catalog or in the 
European Microfiche Tool Catalog (MTC). 
DX,TOOLS -19-05JUN91 
M51896 -UN-26SEP88 
Valve Spring Compressor................ JDM70 
Remove and install valve springs. 
MX,JDM70 -19-210CT92 
Valve Guide Driver Tool................ JDG504 
Replace valve guide bushings. 
MX,JDG504 -19-210CT92 
OTHER MATERIAL 
Number Name Use 
SCOTCH-BRITE® Abrasive Clean Cylinder Head 
Sheets/Pads 
Valve Guide Cleaner Clean Valve Guides 
Stanisol (or Kerosene) Finish Ream Valve Guide 
Prussian Blue Compound Check Valve Seat Contact 


SCOTCH-BRITE is a trade mark of the 3M Company. 


45 
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SERVICE PARTS KITS 


The following kits are available through your parts 
catalog: 


Overhaul Gasket Kit 


M98,2015A,ZD__-19-210CT92 
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Cylinder Head and Valves/Rocker Arm Assembly 


REMOVE AND INSTALL ROCKER ARM 
ASSEMBLY 


1. Remove rocker arm cover and gasket. 


2. Turn crankshaft until piston is at highest position in 
compression stroke. 


3. Remove e-clip (A). 
4. Remove rocker shaft, washer (B) and arms (C). 


IMPORTANT: Mark push rods for reassembly in 
original locations. 


5. Remove push rods. 
6. Inspect parts for wear or damage. (See this group.) 


IMPORTANT: Align rocker arms over push rods 
during assembly. 


7. Install push rods and rocker arm assemblies. 
8. Install washer, rocker shaft and e-clip. 
9. Check valve clearance. (See this group.) 


10. Install rocker arm cover and gasket. 


-UN-25APR91 


M80405 
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INSPECT ROCKER ARM ASSEMBLY 


Measure outside diameter of rocker shaft and inside 
diameter or rocker arm bearing. Replace if not according 
to specifications. 


D D 

a a 

SPECIFICATIONS z < 

Minimum Shaft O.D. ...............0-4. 11.95 mm (0.470 in.) d : f 
Maximum Arm I.D. 2.2... ee oo... 12.07 mm (0.475 in.) 

o ~ 

3 E 

ice} 00 

> > 
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Cylinder Head and Valves/Remove and Install 


Inspect push rod for bend using V-blocks and a dial 
indicator. Turn rod slowly and read variation on indicator. 
Replace if variation is greater than specification. 


SPECIFICATION 


Push Rod Bend (MAX) .......o.ooo.ooo.oo.. 0.30 mm (0.012 in.) 2 

2 
MX,4015A1,A3A -19-210CT92 

REMOVE AND INSTALL CYLINDER HEAD 

ASSEMBLY 

1. Remove blower housing. (See Group 10.) 

2. Remove carburetor. (See Group 05.) g 
< 

3. Remove rocker arm assembly. (See this group.) Y 3 


4. Remove spark plug. 
5. Remove cylinder head assembly. 


6. Make repairs as necessary. (See procedures in this 
group.) 


7. Install cylinder head assembly with new gasket. Install 
cap screws and tighten finger tight. 


8. Tighten cap screws in sequence shown. Tighten to 
initial torque specifications. 


9. Continue in sequence, 3 N-m (27 lb-in.) at a time, 
until final torque is as specified. 


10. Install spark plug and tighten to specification. 
11. Install rocker arm assembly. 
12. Install carburetor. 


13. Install blower housing. 


TORQUE SPECIFICATIONS 


Initial Torque .......c..ooooooomoorcc.n.cs. 18 N-m (159 Ib-in.) 

Final TOJU e cui is is ai 24 N-m (212 Ib-in.) 

Spark Plug... 2... 2... ee ee 20 N-m (177 Ib-in.) 
CTM5 (200CT92) 45-15-3 
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Cylinder Head and Valves/Inspect and Replace Intake Valve Stem Seal 


REMOVE AND INSTALL VALVES AND 
SPRINGS 


1. Remove cylinder head. (See this group.) 


2. Compress intake valve spring with JDM70 Valve 
Spring Compressor and remove collet halves (A). 


3. Remove spring retainer (B), spring (C) and valve. 


4. Inspect and replace intake valve stem seal if 
necessary. (See this group.) 


5. Inspect and analyze valves. (See Section 100, Group 
05.) 


6. Inspect springs, valves, guides and seats. (See 
procedures in this group.) 


7. Install valves, springs, retainers, and collet halves. 


8. Install cylinder head. 


-UN-11APR89 
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INSPECT AND REPLACE INTAKE VALVE 
STEM SEAL 


1. Remove valves and springs. (See this group.) 


IMPORTANT: Bottom spring retainer (B) can only be 
removed with valve stem seal. Removal 
of retainer or seal damages stem seal. 
Inspect seal. If seal is not damaged, do 
not remove it. 


2. If necessary to replace stem seal (A), remove with 
screwdriver. 


-UN-25APR91 
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Cylinder Head and Valves/Inspect 


INSPECT SPRINGS 


Inspect spring free length. Replace if damaged or if less 
than specifications. 


SPECIFICATIONS (MIN) 


-UN-31AUG88 


Spring Free Length .................... 


M50036 
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INSPECT CYLINDER HEAD 


1. Remove carbon deposits from combustion chamber c a 
and gasket surface using SCOTCH-BRITE abrasive pads » f D, Me 
or an equivalent. AA JE 

i zA : 
2. Clean head with solvent. Â P > $ 
3. Inspect for cracks or broken cooling fins. = i of 


A e 
4. Inspect gasket surface for burrs and nicks. = - 


5. Inspect head gasket for burns and traces of gas 
leakage. Replace if necessary. 


M80409 


6. Check that oil drainback passages are not plugged. 


7. Put cylinder head on a surface plate. Check for 
distortion at several points around the head using a 
feeler gauge. Replace head if distortion is more than 
specifications. 


SPECIFICATIONS 


Cylinder Head Distortion (Max) ............. 0.05 mm (0.002 in.) 


MX,4515A1,A7 -19-210CT92 1 ? 
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INSPECT VALVE GUIDES 
Clean inside of valve guides with valve guide cleaner. 


Measure inside diameter of valve guides or bushings. 
Replace bushing if inside diameter is greater than 
specifications. (See this group.) 


at 


-UN-25APR91 


SPECIFICATIONS (MAX) I.D. 


Intake and Exhaust ..................... 7.07 mm (0.278 in.) 


A 
d 
M80410 
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Cylinder Head and Valves/Replace Valve Guide Bushings 


REPLACE VALVE GUIDE BUSHINGS 


1. Drive valve guide bushing (A) into valve chamber (B) 
using JDG-504 Valve Guide Driver. 


-UN-06APR91 


M50038 
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2. Clean carbon deposits from valve guide port. 


3. Install new bushing with valve guide driver. Drive in 
from valve chamber side to an installation depth of 12 
mm (0.472 in.) for the FC400V/FC420V and 9.5 mm 
(0.37 in.) for the FC540V. 


-UN-150CT92 


M50039 
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4. Finish reaming valve guide bushings with stanisol or 
kerosene lubricant and a 7 mm valve guide reamer. Turn 
reamer clockwise. 


5. Thoroughly clean valve area before assembly. 
BUSHING FINISHED I.D. SPECIFICATIONS 


Valve Guide .................. 7—7.02 mm (0.275—0.276 in.) 


-UN-25APR91 
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Cylinder Head and Valves/Recondition Valve Seats 


RECONDITION VALVE SEATS 


1. Inspect valve seats for damage. If seats are loose, 
warped or distorted beyond reconditioning, replace 
cylinder head. Pitted or worn seats can be refaced using 
a seat cutter. 


2. To recondition valve seat, cut at 45” angle (B) to 
clean up seat. Cut narrowing angle (E) at 30”. Finish cut 
at 45” (B) to establish seating surface width (A). 


3. Cut valve seating surface (A) as close as possible to 
specifications. 


4. Lap valves to seats after refacing. (See Section 100, 
Group 05.) 


SPECIFICATIONS 


A—Valve Seating Surface ...... 0.50—1.10 mm (0.020—0.043 in.) 
B—Valve Seat Angle .......... 0... cee eee eee 45° 
C—Valve Face Angle ......... 0... eee ee 45° 
D—Valve Margin..................0000, 0.60 mm (0.020 in.) 
E—Valve Narrowing Angle ............... 0.0.00 000005 30° 


-UN-31AUG88 


M51558 


-UN-01SEP88 


M9552 
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5. Center valve seat on the valve face: 
—(A) shows correct position. -—— 
—(B) shows incorrect. 


6. Check seat for good contact using Prussion Blue 


Compound. 
= 
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Cylinder Head and Valves/Check Valve Clearance 


CHECK VALVE CLEARANCE 


NOTE: Valve repair changes valve clearance. Check 
valve clearance. Adjust if needed. 


1. Turn crankshaft until piston is at highest position in 
compression stroke. 


2. Measure clearance. 


3. If necessary, loosen nut (A) and turn stud in or out to 
adjust clearance to specifications. Tighten nut to 


-UN-11APR89 


M53067 


specifications. 
SPECIFICATIONS 
Valve Clearance ......o.o.oococococoooo ee 0.12 mm (0.005 in.) 
Adjusting Nut Torque ........o.o.o.o.oooo ooo... 9 N-m (79 Ib-in.) 
MX,4515A1,A12_-19-210CT92 
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Group 20 
Cylinder Block and Internal Components 


OTHER MATERIAL 


Number Name Use 
Lithium Base Grease Pack oil seals. 
Zinc Oxide/Wood Alcohol Check block for cracks. 


MX,4020A1,A1_ -19-210CT92 


SERVICE PARTS KITS 


The following kits are available through your parts 
catalog. 


Piston Ring Kit 

Oversized Pistons 
Undersized Connecting Rod 
Crankshaft End Play Shim Kit 
Cylinder Block 

Overhaul Gasket Kit 


Short Block Kit 
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Cylinder Block and Internal Components/Camshaft 


REMOVE AND INSTALL CRANKCASE 
COVER 


NOTE: Approximate crankcase oil capacity is 1.1 L (2.33 
pt). 


1. Drain crankcase. 
2. Remove crankcase cover and gasket. 


3. Clean crankcase and crankcase cover gasket 
surfaces. 


NOTE: Do not force cover. Gears must mesh for proper 
positioning. 


FE290D: Install stud in position (1). 


4. Install gasket and cover. Tighten cap screws using the 
sequence shown. 


TORQUE SPECIFICATIONS 


Mounting Cap Screws .........-..-.-00 0000s 26 N-m (230 Ib-in.) 
Oil Drain Plug: ies eae rh 21 N-m (186 Ib-in.) 


o RES 


O) 


a 
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REMOVE AND INSTALL CAMSHAFT 
1. Remove crankcase cover. (See this group.) 
2. Remove crankshaft shim(s) (A). 


IMPORTANT: Align timing marks to prevent damage 
to tappets when removing camshaft. 


3. Rotate crankshaft until timing marks (B) align. 

4. Remove camshaft (C). 

5. Inspect camshaft. (See this group.) 

6. Apply clean engine oil to camshaft lobes and journals. 
7. Align timing marks and install camshaft. 

8. Install shim(s) on crankshaft. 


9. Install crankcase cover. 


45-20-2 


-UN-25APR91 
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Cylinder Block and Internal Components/Camshaft 


INSPECT CAMSHAFT 
Inspect camshaft for worn or broken teeth. 


NOTE: Camshaft and tappets are a matched set. 
Replace both camshaft and tappets if necessary. 


Measure PTO side journal (C), flywheel side journal (A), 
and lobes (B). Replace camshaft and tappets if less than 
specifications. 


SPECIFICATIONS (MIN) 


PTO Side Flywheel Side Cam Lobes 
Journal Journal 

22.93 mm 22.93 mm 32.70 mm 
(0.903 in.) (0.903 in.) (1.287 in.) 


-UN-25APR91 
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INSPECT CAMSHAFT PLAIN BEARINGS 

1. Remove camshaft. (See this group.) 

2. Measure camshaft bearings in cylinder block and 
crankcase cover. Replace block or cover if diameter is 


greater than specification. 


3. Install camshaft. 


7 
-UN-25APR91 


SPECIFICATIONS (MAX) A = 
ALA A s > 
Cylinder Block Crankcase Cover Cylinder Block 
Bearing Bearing 
23.06 mm 23.06 mm 
(0.908 in.) (0.908 in.) 
2 
3 
2 
or 
A > 
Crankcase Cover 
MX,4520A1,A5_ -19-210CT92 
CTM5 (200CT92) 45-20-3 K Series Air Cooled Engine 
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Cylinder Block and Internal Components/Remove, Inspect and Install Tappets 


INSPECT AUTOMATIC COMPRESSION 
RELEASE (A.C.R.) 


1. Remove camshaft. (See this group.) 


2. Inspect automatic compression release (A.C.R.) for 
damage. 


3. Inspect spring (C). Replace if worn or damaged. 


4. Move weight(s) (B) by hand to check for proper 
operation. 


5. Check that top of tab (A) sits slightly above cam lobe 
when weights are released. Tab should drop below cam 
when weights are operated. 

6. Replace A.C.R. if it does not operate properly. 


7. Install camshaft. 


MX,4520A1,A6 
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REMOVE, INSPECT AND INSTALL TAPPETS 
1. Remove camshaft. (See this group.) 


NOTE: Mark tappets so they can be installed in their 
original bores during assembly. 


2. Remove tappets (A). 


3. Inspect tappets for wear or damage. Replace if 
necessary. 


4. Apply clean engine oil to tappets and bores. 
5. Install tappets in original bores. 


6. Install camshaft. 


MX,4520A1,A7 
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Cylinder Block and Internal Components/Reciprocating Balancer 


REMOVE AND INSTALL RECIPROCATING 
BALANCER 


1. Remove flywheel. (See Group 10.) 

2. Remove camshaft. (See this group.) 

3. Remove piston. (See this group.) 

4. Remove support shaft (A) and O-ring (B). 

5. Remove crankshaft with balancer assembly (C). 


6. Make repairs as necessary. (See procedures in this 
group.) 


7. Inspect oil seals. (See this group.) 


8. Cover keyway on flywheel end of crankshaft with tape 
to prevent damage to oil seal when installing assembly. 


9. Put light film of oil on crankshaft bearing surfaces. 


10. Install balancer assembly with crankshaft into 
crankcase. 


11. Align balancer weight (D) in crankcase and install 
support shaft and O-ring. 


12. Adjust crankshaft end play. (See this group.) 


13. Tighten balancer bushing assembly to 7.3 N-m (65 
Ib-in.). 


14. Install piston. 
15. Install camshaft. 


16. Install flywheel. 


A—Support Shaft 
B—O-Ring 
C—Balancer Assembly 
D—Balancer Weight 


-UN-25APR91 
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CTM5 (200CT92) 45-20-5 


K Series Air Cooled Engine 


220596 


PN=386 


Cylinder Block and Internal Components/Reciprocating Balancer 


A—Shim(s) (as required) 
B—Crank Gear 


C—Governor Drive Gear 
D—Link Rod (2 used) 


1. Remove collar (G), gear (B), gear (C) and key (E). 
2. Remove rods (D) and crankshaft (F). 
3. Inspect crankshaft. (See this group.) 


4. Inspect balancer assembly. (See this group.) 


DISASSEMBLE AND ASSEMBLE RECIPROCATING BALANCER 


E—Woodruff Key G—Collar 


F—Crankshaft H—Balancer Weight 


-UN-08MAY91 


M80419 


6. Install link rods on balancer weight (H) and 


crankshaft. 


7. Install collar (G) with flat face toward link rod. 


8. Install key and gear (C) with chamfered face 


toward link rod. 


5. Put a light film of oil on bearing surfaces. 9. Install crank gear (B) with flat face toward governor 
drive gear. 
MX,4520A1,A9  -19-210CT92 
CTM5 (200CT92) 45-20-6 K Series Air Cooled Engine 
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Cylinder Block and Internal Components/Reciprocating Balancer 


INSPECT BALANCER ASSEMBLY 


1. Clean and inspect all parts for wear or damage. 
Replace parts, if necessary. 


2. Measure link rod journals on crankshaft. Replace 
crankshaft if diameter is less than specifications. 


3. Measure inside diameter of link rod bearings. Replace 
link rod if small end is greater than specifications. 
Replace bushing if large end is greater than 
specifications. (See this group.) 

Crankshaft 
4. Measure inside diameter of support shaft bearing in 
balancer weight. If bearing is greater than specifications, 
replace balancer weight. 


5. Inspect wrist pins for any damage. If necessary, 
replace balancer weight. 


6. Measure support shaft diameter. Replace shaft if 
diameter is less than specification. 


DIAMETER SPECIFICATIONS 


Link Rod Journal O.D. (MIN) .............. 46.86 mm (1.845 in.) 
Link Rod Small End I.D. (MAX) ............ 12.06 mm (0.475 in.) Link Rod 
Link Rod Large End I.D. (MAX) ............ 47.12 mm (1.855 in.) 
Support Shaft Bearing 1.D. (MAX) .......... 26.10 mm (1.027 in.) 
Support Shaft O.D. (MIN) ................ 25.93 mm (1.021 in.) 
2 
z 
S 
yA 
z. 
N 
y 
S 
= 
Balancer Weight 
> 
> 
2 
z 
& 
Zz 
e 
am 
y 
& 
= 
Support Shaft 
MX,4520A1,A10_-19-210CT92 
CTM5 (200CT92) 45-20-7 K Series Air Cooled Engine 
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Cylinder Block and Internal Components/Piston and Connecting Rod 


REPLACE LINK ROD BUSHINGS 


NOTE: Replace bushings using a bearing, bushing and 
seal driver set and a press. 


1. Remove bushings using a bushing, bearing and seal 
driver set and a press. 


2. Install link rod bushings with seam (A) at a 90” angle 
to centerline (B). 


3. Install bushing below surface to specifications. 
SPECIFICATIONS 


Bushing Depth ..........oo.oco.ooo ooo... 1.00 mm (0.040 in.) 


-UN-25APR91 
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REMOVE AND INSTALL PISTON AND 
CONNECTING ROD 


1. Remove cylinder head. (See Group 15.) 
2. Remove crankcase cover. (See this group.) 


3. Loosen governor arm nut and rotate governor shaft 


(B). 


4. Remove carbon and varnish from top of cylinder bore 
with a ridge reamer. 


5. Remove cap screws and connecting rod cap (A). 
6. Push piston and connecting rod from cylinder bore. 


7. Make repairs as necessary. (See procedures in this 
group.) 


= 
` 
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Cylinder Block and Internal Components/Piston and Connecting Rod 


8. Deglaze cylinder bore. (See Section 100, Group 15.) 


9. Stagger piston ring end gaps 180” apart, but do not 
align with oil ring side rail end gaps. 


10. Apply a light film of oil to piston and rings. Compress 
rings with a ring compressor. 


-UN-31AUG88 


11. Apply a light film of oil to cylinder bore, connecting 
rod bearing surface and cap screws. 


M50074 


12. Install piston assembly in cylinder bore with engraved 
match mark/arrow on piston head facing flywheel side of 
engine. 


13. Install connecting rod cap and cap screws. Tighten 
cap screws to specifications. 


14. Rotate governor shaft and tighten nut. 
15. Install crankcase cover. 


16. Install cylinder head. 
TORQUE SPECIFICATIONS 


Connecting Rod Cap Screws ............... 20 N-m (177 Ib-in.) 


MX,4520A1,A13_-19-210CT92 
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MX,4520A1,A14_ -19-210CT92 


DISASSEMBLE, INSPECT AND ASSEMBLE 
PISTON AND CONNECTING ROD 


1. Remove circlip, piston pin (A) and connecting rod (B). 


2. Inspect all parts for wear or damage. Replace as a 
necessary. (See procedures in this group.) 


-UN-31AUG88 


3. Apply a light film of oil to piston pin and connecting 
rod bearing. 


M50063 


CTM5 (200CT92) 45-20-9 K Series Air Cooled Engine 
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Cylinder Block and Internal Components/Inspect Piston 


4. Align arrow match mark (A) on piston head opposite 
MADE IN JAPAN (B) on connecting rod. 


5. Install piston pin and circlip. 


N 
-UN-25APR91 
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INSPECT PISTON 


1. Analyze piston and piston ring wear. (See Section 
100, Group 10.) 


2. Remove piston rings. (See this group.) 


IMPORTANT: Do not use a caustic cleaning solution 
or a wire brush to clean piston. 


3. Remove all deposits from the piston. 
4. Clean carbon from piston ring grooves with a ring 
groove cleaner (A). If cleaning tool is not available, break 


an old ring and use it carefully to clean groove. 


5. Check that oil return passages in grooves are open. 


A \ 
( 
UN-06SEP88 
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MX,4520A1,A16_-19-210CT92 


6. Inspect piston for scoring or fractures. Replace piston 
if damaged. 


NOTE: Inspect clearance visually. Replace piston if 
clearance appears excessive. 


7. Check ring grooves for wear at several points around 
piston. Replace piston if clearance is greater than 
specification. 


CLEARANCE SPECIFICATION (MAX) 


Top Ring Second Ring Oil Control 
Ring 

0.16 mm 0.14 mm = 

(0.006 in.) (0.005 in.) 


-UN-29AUG88 
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MX,4520A1,A17_-19-210CT92 


CTM5 (200CT92) 45-20-10 K Series Air Cooled Engine 


220596 


PN=391 


Cylinder Block and Internal Components/Inspect Piston 


8. Measure piston pin outer diameter. Replace if less 
than specification. 


9. Measure piston pin bore. Replace piston if 
measurement is greater than specification. 


foo} 

foe} 

6 

SPECIFICATIONS z 

z 

Piston Pin O.D. Piston Bore I.D. ? 
(MIN) (MAX) 

3 

18.98 mm 19.03 mm S 

(0.747 in.) (0.749 in.) = 


| D> \ 
i 1 
E VAN g 
a 3 
5 
y 
Š 
MX,4520A1,A18 -19-210CT92 
10. Measure piston O.D. (A) perpendicular to piston pin 
bore. 
r < o e =| 
11. Measure cylinder bore. (See Inspect Block in this nm — 
T= = 
group.) —» 
; 2 
12. Subtract piston O.D. measurement (A) from cylinder (A) — ( ) PEN 3 
bore measurement to determine piston-to-cylinder bore | a mmn ż 
clearance. ‘ 


13. Replace piston and/or rebore cylinder block if not 
within specifications. (See this group.) 


M80428 


SPECIFICATIONS 
Piston O.D. (A) ........... 77.85—77.87 mm (3.0649—3.0657 in.) 


Piston-to-Cylinder 
Bore Clearance .......... 0.051—0.089 mm (0.002—0.0035 in.) 


MX,4520A1,A18A -19-210CT92 
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Cylinder Block and Internal Components/Piston Rings 


INSPECT CONNECTING ROD 


1. Clean and inspect rod. Replace if scored. On. 
2. Analyze crankshaft and connecting rod wear. (See » é 
Section 100, Group 10.) os a - $ 
' > — = z 
FAIN p” b 
3. Install connecting rod cap. Tighten to 20 N-m (177 Y > p 5 
Ib-in.). : fl p 
4. Measure connecting rod crankshaft bearing and piston NO S 
bearing (A). Replace connecting rod if either “ > 
measurement is greater than specifications. 
BEARING I.D. SPECIFICATIONS (MAX) 
Crankshaft Bearing Piston Bearing 
35.57 mm (1.400 in.) ......... enaki 19.06 mm (0.750 in.) 
MX,4520A1,A19 -19-210CT92 
REMOVE AND INSTALL PISTON RINGS 
1. Remove piston rings with a piston ring expander. 
2. Inspect piston. Clean piston ring grooves. (See this E 
group.) A 
D 5 
3. Check piston ring end gap. (See this group.) QQ Z 
4. Install top ring (A) and second ring (B) with R or NPR S x 
mark facing up. Rings should turn freely in grooves. $ 
> 
5. Oil ring is an assembly. Install spacer (C), then side 
rails (D). Put side rail end gaps 180° apart. 
A—Top Ring 
B—Second Ring 
C—Spacer 
D—Side Rails 
MX,4520A1,A20 -19-210CT92 
CTM5 (200CT92) 45-20-12 K Series Air Cooled Engine 
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Cylinder Block and Internal Components/Piston Rings 


CHECK PISTON RING END GAP A 


1. Before installing rings on piston, check end gap in 
cylinder bore. 


2. Install each ring squarely in bore approximately 25.4 
mm (1.0 in.) down from top of cylinder. 


3. Check end gap. Replace ring if end gap is more than 


-UN-25APR91 


specifications. 
END GAP SPECIFICATIONS 3 
Minimum End Gap ...........-. 0000 eee 0.18 mm (0.007 in.) 
Maximum End Gap 
Compression Rings ............-..+0-5 1.20 mm (0.047 in.) 
Oil Ring Side Rails ...............o.o.o....o.. Not Measured 
MX,4520A1,A21 -19-210CT92 
CTM5 (200CT92) 45-20-13 K Series Air Cooled Engine 
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Cylinder Block and Internal Components/Crankshaft 


REMOVE, INSPECT AND INSTALL 
CRANKSHAFT 


1. Remove camshaft. (See this group.) 
2. Remove piston and connecting rod. (See this group.) 


3. Remove balancer. (See this group.) 


4. Remove crankshaft. 


IMPORTANT: A bent crankshaft must be replaced; it 
cannot be straightened. 


5. Check crankshaft alignment (T.I.R.). (See this group.) 


6. Clean and inspect crankshaft. Replace if parts are 
scratched or damaged. 


7. Analyze crankshaft and connecting rod wear. (See 
Section 100, Group 10.) 


8. Measure crankshaft main bearing journals and 
connecting rod journal. Replace crankshaft if 
measurements are less than specifications. 


JOURNAL SPECIFICATIONS (MIN) 


-UN-O9JAN91 


M54495 


Main Bearing Journal Connecting 
PTO Side Flywheel Rod Journal 
Side 

29.92 mm = 35.43 mm 

(1.178 in.) (1.395 in.) 
5 MX,4520A1,A22 -19-210CT92 
14 

CTM5 (200CT92) 45-20-14 K Series Air Cooled Engine 
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Cylinder Block and Internal Components/Crankshaft 


NOTE: An under-sized connecting rod is available 
through the parts catalog, if necessary. 


9. Connecting rod journal (A) can be resized to accept 
under-sized rod. Have grinding done by a reliable repair 
shop. Before sending crankshaft for grinding, inspect 
journal radii (B) for cracks. 


10. Cover keyway on flywheel end of crankshaft with 
tape to prevent seal damage when installing crankshaft. 


11. Put a light film of oil on crankshaft bearing surfaces. 
12. Pack grease in oil seals and install crankshaft. 

13. Install balancer assembly on crankshaft. 

14. Install crankshaft. 

15. Install piston and connecting rod. 


16. Install camshaft. 


-UN-29AUG88 
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INSPECT CRANKSHAFT PLAIN BEARING J 
1. Remove crankshaft. (See this group.) 

2. Measure crankshaft bearing in crankcase. Replace +) 

crankcase, if diameter is greater than specifications. (See 

this group.) 

3. Install crankshaft. 


SPECIFICATIONS a 


Bearing |.D. (MAX) ................000. 30.08 mm (1.184 in.) 


-UN-25APR91 
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Cylinder Block and Internal Components/Crankshaft 


INSPECT CRANKSHAFT BALL BEARING -—A) 


1. Remove crankcase cover and oil seal. (See Inspect 
Oil Seals in this group.) 


2. Remove crankshaft bearing using a bearing, bushing 
and seal driver set. 


3. Thoroughly clean bearing in solvent. Dip bearing in 
light weight oil. 


4. Spin the bearing by hand and check for axial (A) and 
radial (B) free play. 


5. Replace the bearing if it is noisy or has too much 
play. 


6. Install bearing flush to inside of crankcase cover using 
a bearing, bushing and seal driver set. 


7. Install oil seal. 


8. Install crankcase cover. 


@—+||— 
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CHECK CRANKSHAFT ALIGNMENT (TIR) 


Place crankshaft into an alignment jig and rotate 
crankshaft slowly. Use dial indicators (A) to measure 
maximum total indicated runout (TIR). If not according to 
specification replace crankshaft. 


SPECIFICATIONS 


Maximum TIR ... 2.2... eee ee 0.05 mm (0.002 in.) 


-UN-08MAY91 
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1. Measure end play using dial indicator (A). Record this 
measurement. E 


and adjust end play if not within specifications. (See this 
group.) 


SPECIFICATIONS 


End ld state ce et 0.09—0.22 mm (0.004—0.009 in.) - 


CTM5 (200CT92) 45-20-16 


, A 
2. Move crankshaft in and out. Remove crankcase cover (t A 
=. 


MEASURE CRANKSHAFT END PLAY O > 
A 7 - SS 7 


LD 
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Cylinder Block and Internal Components/Crankshaft 


ADJUST CRANKSHAFT END PLAY 


1. With gasket (A) installed on crankcase, measure from 
gasket surface to crankshaft gear surface (B). Record 
measurement (C). 


2. Measure from crankcase cover mounting face (D) to 
PTO bearing end (E). Record measurement (F). 


-UN-31AUG88 


3. Locate measurements on appropriate table. Follow 
lines to where recorded measurements intersect. Choose 
the next smaller shim from the table. 


M51545 


4. Install shim on PTO shaft. 
5. Install crankcase cover. (See this group.) 


A—Gasket 

B—Crank Gear Surface 
C—Measurement 

D—Crankcase Cover Mounting Face 
E—PTO Bearing End 
F—Measurement 


-19-25APR91 


t THICKNESS OF SHIM IN mm 


M80434 
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INSPECT OIL SEALS 

NOTE: Pack lithium base grease in new or used seals. 
1. Remove flywheel. (See Group 10.) 

2. Remove governor shaft. (See this group.) 

3. Inspect oil seals (A, B and C). Replace if necessary. 
4. Remove crankshaft. (See this group.) 

5. Remove worn or damaged seals with a screwdriver. 
6. Install seals with lip to inside of engine using a 
bearing, bushing and seal driver set. Press in seal on 


flywheel end until flush with hub. 


Press in seal on PTO end to specification, below 
crankcase cover flange surface. 


Press in governor shaft seal to specification, below 
flange surface. 


7. Install crankshaft. 


8. Install flywheel. 


-UN-25APR91 
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PTO End 


2. - 

9. Install governor shaft. £ 

SEAL DEPTH SPECIFICATIONS i P 
Ma Re y a 
PIO A de te dn ed 4 mm (0.158 in) ff Az of a 
Governor Shaft .........oooooooooooo... 1.42 mm (0.056 in.) i Qe i i g 
/ Á; 
Governor Shaft 
MX,4520A1,A29 -19-210CT92 
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Cylinder Block and Internal Components/Inspect 


INSPECT CYLINDER BLOCK 

1. Remove crankshaft. 

2. Clean and check block for cracks. 

3. Cracks not visible to the eye may be detected by 
coating the suspected area with a mixture of 25 percent 
kerosene and 75 percent light engine oil. 

4. Wipe area dry and immediately apply coating of zinc 
oxide dissolved in wood alcohol. If crack is present, 


coating becomes discolored at the defective area. 
Replace block if any cracks are found. 


MX,4520A1,A30_-19-210CT92 


NOTE: A bare block is available for service. 


5. Measure cylinder bore parallel with crankshaft and 
right angles to crankshaft at top and bottom of ring 
travel. 


6. If cylinder bore exceeds wear limit, replace cylinder 
block or rebore cylinder. (See this group.) 


-UN-23FEB89 


NOTE: If cylinder is rebored, oversize piston and rings 
must be installed. AD 


7. Install crankshaft. 


M51745 


a \ 
A 
CYLINDER BORE SPECIFICATIONS ý = \ 
Standatd eoi ve eee ey 77.98—78.00 mm (3.070—3.071 in) 
Wear Limits. s ei pi ianea ate re 78.07 mm (3.074 in.) 
Out-of-Round (Max) .......o.ooooooooo.oo.. 0.056 mm (00022 in.) 6 = 
| 5 
€ S 
z rA 
a 
Ea 3 
Da = 
MX,4520A1,A31_-19-210CT92 
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Cylinder Block and Internal Components/Rebore Cylinder Block 


REBORE CYLINDER BLOCK 


NOTE: The cylinder block can be rebored to use 0.25, 
0.50 or 0.75 mm (0.010, 0.020 or 0.030 in.) 
oversize pistons and rings. Have a reliable repair ; 
shop rebore the block, or use the drill press and a 


honing tool. + £ 
sa y 

1. Rebore cylinder with a honing tool to initial and final = : 4 ) 8 
bore specifications. , - 2 $ 
2. Align center of bore to press center. Set the press to = \ if 
operate from 200—250 rpm. F = Ñ ! a x 

Te l y 4 5 
3. Lower and raise hone until ends extend 20—25 mm T K- > o > Š 
(0.75—1.0 in.) past ends of cylinder. 
4. Turn adjusting nut on one hone until stones contact 
cylinder wall at narrowest point. 
5. Coat inside of cylinder with honing oil. Turn hone by 
hand. If you cannot turn it, hone is too tight. 
6. Start drill press. Move hone up and down in cylinder 
approximately 20 times per minute. 
7. Check cylinder diameter regularly during honing. Stop 
press before measuring. Remove hone from cylinder. 
NOTE: Finish should not be smooth, but have a 40—60° 

cross-hatch pattern. 
IMPORTANT: Check stone for wear or damage. Use 
correct stone for the job. 
CYLINDER INITIAL BORE SPECIFICATIONS 

Piston Oversize: Piston Oversize: Piston Oversize: 
0.25 mm 0.50 mm 0.75 mm 
(0.010 in.) (0.020 in.) (0.030 in.) 
78.21—78.23 mm 78.46—78.48 mm 78.71—78.73 mm 
(3.079—3.080 in.) (3.089—3.090 in.) (3.099—3.100 in.) 


MX,4520A1,A32 -19-210CT92 
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Cylinder Block and Internal Components/Oil Pump 


8. Hone the cylinder an additional 0.028—0.030 mm 
(0.0011—0.0012 in.) for final bore specifications. This 
allows for 0.020 mm (0.0008 in.) shrinkage when cylinder 
cools. 


IMPORTANT: DO NOT use gasoline or commercial 
solvents to clean cylinder bores. 
Solvents will not remove metal particles 
produced during honing. 


9. Clean the cylinder thoroughly using soap, warm water 
and clean rags. Continue to clean cylinder until white 
rags show no discoloration. 


10. Dry the cylinder. Apply engine oil to cylinder wall. 


M98,2040A,A9__-19-210CT92 


DISASSEMBLE AND ASSEMBLE OIL PUMP Í AJ rj 
1. Remove stator. (See Group 25.) 
2. Remove cover, gasket and plate (A). 


3. Remove oil pump assembly (B), relief valve (C), ball 
and spring (D). 


F 
D> l 
T 4 
Ks 
~ 
SS 
UN-11APR89 


4. Inspect all parts. (See this group.) 


su 3 
5. Install oil pump assembly, relief spring, ball and valve. - > 
6. Install plate, gasket and cover. 
A—Plate 
7. Install stator. B—Oil Pump Assembly 


C—Relief Valve 
D—Relief Spring and Ball 


45 


MX,4520A1,A33_-19-210CT92 0 
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Cylinder Block and Internal Components/Oil Pump 


INSPECT OIL PUMP 


NOTE: To inspect or clean oil screen (I), remove 
crankcase cover. (See this group.) 


1. Inspect all parts for wear or damage. Replace as y 
necessary. w7 


A—Cover 
B—Gasket 
C—Rotor Cover 
D—Outer Rotor 
E—Rotor Shaft 
F—Relief Valve 
G—Check Ball 
H—Relief Spring 


-UN-25APR91 
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2. Measure outside diameter of shaft. Replace both shaft 
and outer rotor if less than specifications. 


3. Measure rotor shaft bearing. Replace crankcase cover 
if greater than specifications. 


ROTOR SHAFT SPECIFICATIONS 


Minimum Shaft O.D. ...............004- 12.63 mm (0.497 in.) 
Maximum Bearing |.D. .................. 12.77 mm (0.503 in.) 


-UN-25APR91 


M80439 
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-UN-25APR91 


M80440 
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4. Measure thickness of outer rotor. Replace both outer 
rotor and shaft if less than specification. 


5. Measure outer rotor bearing depth (A). Replace 
crankcase cover if greater than specification. 


OUTER ROTOR SPECIFICATIONS 


-UN-22JAN91 


Xx 
PAR 
¢ 
Vo 


Minimum Rotor Thickness ................ 9.92 mm (0.391 in.) A 
Maximum Bearing Depth ................ 10.17 mm (0.400 in.) ll 
2 y 
3 Ww 3 
ice) © 
> = 
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Cylinder Block and Internal Components/Remove, Inspect & Install Oil Filter Manifold—If Equipped 


6. Measure outside diameter of outer rotor. Replace both 
outer rotor and shaft if less than specification. 


7. Measure inside diameter of rotor bearing. Replace 
crankcase cover if greater than specification. 


OUTER ROTOR SPECIFICATIONS 


Minimum Rotor O.D. ..............-000- 40.47 mm (1.596 in.) 
Maximum Bearing |.D. .................. 40.77 mm (1.605 in.) 


-UN-O9JAN91 
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8. Measure relief valve spring. Replace if length is less 
than specifications. 


SPECIFCATIONS 


Spring Free Length (MIN) ............o...... 19 mm (0.748 in.) 


-UN-31AUG88 
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REMOVE, INSPECT AND INSTALL OIL 
FILTER MANIFOLD—IF EQUIPPED 


1. Remove oil filter and manifold. 


2. Inspect oil filter. Replace if excessively contaminated 
or damaged. 


3. Inspect oil passages for clogs. Clean if needed. 


4. Inspect rubber gasket (A). Replace if worn or 
damaged. 


5. Install filter and manifold. 


A—Rubber Gasket \ 
B—Oil Filter Manifold 
C—Plug 


D—Cap Screw (2 used) 
E—Oil Filter 


MX,4520A1,A38_-19-210CT92 
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Cylinder Block and Internal Components/Inspect and Replace 


INSPECT AND REPLACE GOVERNOR 


IMPORTANT: Removal damages governor. If not 
damaged, do not remove. 


1. Remove crankcase cover. (See this group.) 


2. Inspect governor. If necessary to replace, remove with 
screwdriver. 


3. If removed, press shaft (C) back into block until it 
protrudes 32.2—32.8 mm (1.267—1.291 in.). 


NOTE: Assemble sleeve and gear before installing 
assembly on shaft. 


4. Install sleeve (A) onto governor gear (B). 


5. Install governor assembly onto shaft. Push down on 
assembly until it snaps into place. 


6. Install crankcase cover. 


-UN-07SEP88 
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INSPECT AND REPLACE GOVERNOR 
SHAFT 


NOTE: It is not necessary to remove governor shaft 
unless seal is leaking or shaft is damaged. 


1. Remove crankcase cover. (See this group.) 


2. Inspect shaft (D). Replace if damaged. 


3. To replace shaft, loosen nut (C) on lever (B). 


4. Remove retaining pin (A), governor shaft and washers 


(E). 


5. Install washers, shaft and retaining pin. Tighten nut. 


A—Retaining Pin 
B—Governor Lever 
C—Nut 
D—Governor Shaft 
E—Washers 


-UN-25APR91 
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Group 25 
Ignition and Charging System 


REMOVE AND INSTALL STATOR 
1. Remove flywheel. (See Group 10.) 

2. Disconnect stator wiring leads (B). 

3. Remove clamp (A). 


4. Remove rubber grommet (C) and wiring leads from 
crankcase. 


5. Remove stator (D). 

6. Install stator. 

7. Install wiring leads and rubber grommet. 
8. Install clamp. 

9. Connect stator wiring leads. 


10. Install flywheel. 


MX,4525A1,A1 -19-210CT92 
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A—Clamp 

B—Wiring Leads 
C—Rubber Grommet 
D—Stator 


REMOVE AND INSTALL ARMATURE WITH 
COIL 


1. Remove blower housing. (See Group 10.) 


2. Disconnect wiring lead (A). 


4. Loosely install armature with coil. 
5. Connect wiring lead. 
6. Adjust armature air gap. (See this group.) 


7. Install blower housing. 


3. Remove cap screws (C) and armature with coil (B). 


-UN-25APR91 


M80446 
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Ignition and Charging System/Replace Ignitor 


ADJUST ARMATURE AIR GAP 
1. Turn flywheel magnet away from armature. 


2. Insert feeler gauge blade (B), between flywheel and 
armature. 


3. Push armature against flywheel and tighten screws 


(B). 
4. Turn flywheel to remove feeler gauge. 
AIR GAP SPECIFICATIONS 


Feeler Gauge Blade ................-00. 0.30 mm (0.012 in.) 


-UN-25APR91 
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REPLACE IGNITOR 

1. Disconnect wiring lead (A). 
2. Remove ignitor. 

3. Install ignitor. 


4. Connect wiring lead. 


-UN-25APR91 
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Group 30 
Starting Systems 


OTHER MATERIAL 


Number Name Use 
Mineral Spirits Clean Armature 
Multipurpose Grease Grease Starter Parts 


M98,2030A,ZB__-19-210CT92 


SERVICE PARTS KITS 


The following kits are available through your parts 
catalog: 


Recoil Starter Kit 
Complete Recoil Starter 
Complete Solenoid 
Brush Kit 


Complete Electric Starter 


MX,4530A1,A1_ -19-210CT92 
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Starting Systems/Recoil Starter 


45 
30 
2 
A—Screw D—Spring (2 used) G—Case 
B—Retainer E—Reel H—Spring 
C—Pawl (2 used) F—Spring I—Clip 


necessary. 


CTM5 (200CT92) 


Inspect all parts for wear or damage. Replace as 


45-30-2 


DISASSEMBLE, INSPECT, AND ASSEMBLE RECOIL STARTER—IF EQUIPPED 


-UN-08MAY91 


M80449 


J—Handle 
K—Housing 
L—Rope 
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Starting Systems/Electric Starter 


REPLACE SPRING Y 


CAUTION: Spring is wound under great tension 
in reel or spring case. Do not let spring fly 


> 4 
loose. Hold spring firmly in place while pr. Y 


replacing. 


-UN-09JAN91 


1. Working from the center out, carefully unwind spring EY 
from spring case. s SAA 


2. Hook outside spring tang in case. Wind spring into 
spring case, working toward center. 


M54497 


MX,4530A1,A3__-19-210CT92 


ANALYZE ELECTRIC STARTER CONDITION 


1. The starter overheats because of: 
e Long cranking. 
e Armature binding. 


2. The starter operates poorly because of: 

e Armature binding. 

e Dirty or damaged starter drive. 

e Badly worn brushes or weak brush springs. 
e Excessive voltage drop in cranking system. 
e Battery or wiring defective. 

e Shorts, opens, or grounds in armature. 


NOTE: Starter repair is limited to brushes, end caps, and 
starter drive. Fields in starter are permanent 
magnets and are not serviceable. If housing or 
armature is damaged, replace starter. 


MX,4530A1,A4__-19-210CT92 
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Starting Systems/Electric Starter 


BENCH TEST SOLENOID DRIVE STARTER 


NOTE: Perform bench test before disassembling starter 
motor to determine cause of problem. 


IMPORTANT: Never operate motor longer than 20 
seconds. Allow at least two minutes for 
cooling and battery recovery before 
operating again. Overheating, caused 
by excessive operation, will seriously 
damage starting motor. 


1. Disconnect battery leads from battery. 
2. Remove starter from engine. 


3. Connect 12-volt battery (A) to starter battery terminal 
(B) and starter frame (C) using heavy duty cables. 


4. Connect remote start switch (D) between switch 
terminal (E) and battery terminal (B). 


NOTE: A short piece of wire with a small clip on the end 
will allow a more positive connection at the 
switch terminal. 


When switch is activated, starter should engage and run. 


IF SOLENOID CHATTERS; hold-in winding is 
open-circuited. 


IF NOTHING HAPPENS; either the solenoid pull-in 
winding is open-circuited or mechanical parts are 
sticking. 


IF SOLENOID ENGAGES, BUT MOTOR DOES NOT 
RUN; check solenoid switch continuity, brushes, armature 
and field windings. 


Solenoid cannot be repaired, replace it. 


A—12-Volt Battery 
B—Battery Terminal 
C—Starter Frame 
D—Remote Start Switch 
E—Switch Terminal 


MX,4530A1,A5 
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Starting Systems/Electric Starter 
TEST SOLENOID 
Oa a 
NOTE: If bench test indicated solenoid problems, use an 
ohmmeter or test light to check solenoid. >. 
1. Test solenoid terminals (A and B) for continuity. There 8 
should be no continuity. 7 
2. Depress switch arm (C). There should be continuity 
when arm is fully depressed. i 
3. Test for open circuits between terminal (B) and tang 2 
(D). There should be continuity. 
4. Test for open circuits between tang (D) and body (E). A—Terminal 
There should be continuity. B—Terminal 
C—Switch Arm 
P ; iptu ] D—Tang 
If solenoid fails any test, it is defective and must be E—Solenoid Body 
replaced. 
MX,4530A1,A6  -19-210CT92 

CHECK STARTER ARMATURE ROTATION 
1. Remove starter. 
2. Rotate armature (A). 2 

T 
If armature does not rotate freely, armature may be bent 3 
or bearings may be worn. Disassemble, inspect and 5 
clean starter. (See this group.) 

$ 
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Starting Systems/Electric Starter 


INSPECT STARTER 


A—Front Cover E—Pinion Stopper Half 
B—Solenoid F—Retaining Clip 
C—Shift Lever G—Pinion Stopper Half 
D—Washer H—Pinion 


1. Mark body and covers for correct alignment during 
reassembly. 


2. Separate pinion stopper halves (E and G) to 
remove retaining clip (F). 


3. Inspect parts for wear or damage. 


4. Measure brushes. Replace brushes as a set if 
length of any one is less than 6 mm (0.240 in.). 


|—Armature M—Brush 
J—End Cover N—Brush Holder 
K—Insulator O—Body 


L—Brush Spring 


5. Test starter armature and brushes. (See this 
group.) 


6. Apply a thin coat of multipurpose grease to: 

—sliding surfaces of armature and solenoid shift 
lever. 

—armature shaft spline. 

—points where shaft contacts cover. 


7. Assemble starter. 


MX,4530A1,A8__-19-210CT92 
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Starting Systems/Test Starter Armature 


TEST STARTER ARMATURE 


IMPORTANT: Do not clean armature with solvent. 
Solvent can damage insulation on 
windings. Use only mineral spirits and 
a brush. 


1. Locate short circuits by rotating armature on a growler 
while holding a hacksaw blade or steel strip on armature. 
The hacksaw blade will vibrate in area of short circuit. 


-UN-25AUG88 


M24861 


2. Shorts between bars are sometimes caused by dirt or N24861 ! 
copper between bars. Inspect for this condition. 


3. If test indicates short circuited windings, clean the 


commutator of dust and fillings. Check armature again. If 
test still indicates short circuit, replace armature. 


MX,4530A1,A9 -19-210CT92 


4. Test for grounded windings using an ohmmeter or test 
light. 


Armature windings are connected in parallel, so each 
commutator bar needs to be checked. 


E 
If test shows continuity, a winding is grounded and the z 
armature must be replaced. 3 
g 


M98,2030A,AH _-19-210CT92 


5. Test for open circuited windings using an ohmmeter or y 
test light. 


If test shows no continuity, there is an open circuit and 
armature must be replaced. 


-UN-31AUG88 
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Starting Systems/Test Field Coil 


TEST FIELD COIL 


NOTE: Continuity tests are similar for all units. 
Illustrations are representative only. 


If equipped with brushes on body: 


Replace field coil if not according to specifications. 


CONTINUITY TEST 


-UN-31AUG88 
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Brush-to-Housing ........... 0. eee eee eee Continuity 
Brush-to-Brush ... 0.0... 0. eee ee Continuity 

co 

fo] 

> 

E 

o 

= 

F 

= 

3 

= 
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Group 00 
Engine Application and Repair Specifications 


ENGINE APPLICATIONS CHART 


Refer to the engine application chart to identify 
product-model/engine type-model relationship. 


LAWN TRACTORS 


Machine Engine Model No. 
Td a A A A A o a FB460V-AS0OO 
160/165 (Engine S.N. A i 2 le te alae wit A mae ah ed FB460V-BS00 

(Engine S.N 181194 + Dieron ee ae be ee ee eee he ad ne FB460V-CS00 


RX95 (Engine S.N. E A hee hea Be bo es Ban Pa) dca ea FB460V-AS09 
FB460V-CS09-01 

(Engine-S.N:. 181764214347) saris guad de la de aa para ad FB460V-BS09 
(Engine S.N. 214372—290474) 2... nananana aaraa naaa FB460V-AS25 
(Eñgine:S:N: 290475: dr ea giaa tates a a FB460V-BS25 

SX95 (Engine S.N. 181763) AA NN FB460V-AS09 
FB460V-CS09-01 

(Engine-S:N: 181764214847): oop ei a A E a aed FB460V-BS09 
(Engine S.N. 214348290474)... ooo FB460V-CS09 
(Engine SiN: 2904 75= DY pags ria Ad A A gered he da FB460V-BS25 
SRXIS a A A A A Ed A AAA dE FB460V-BS25 


3I2/90/48/D2 INC oi A i A ai Bad AT AAA A A FB460V-CS02 
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Engine Application and Repair Specifications/Repair Specifications 


FB460V REPAIR SPECIFICATIONS 


GROUP 10—BLOWER HOUSING AND FLYWHEEL 


Item Specification 
FlywheelNut TOQUES so catre ea peda ea books ode Sade eee ead peed a eee 88 N-m (65 lb-ft) 
Flywheel Screen Gap si taarat wai a a a a aE E aa a a a 1—3 mm (0.039—0.118 in.) 


GROUP 15—CYLINDER HEAD 


Maximum Cylinder Head Warp ..... 2.2... aa ee 0.40 mm (0.015 in.) 
Cap Screw Torque In Sequence 
Initial TOGUE: aaiae e iaa da Pade hk bea daa fa ab 23 N-m (203 Ib-in.) 
Final TOrQue” ets a A alba eek eg 37 N-m (27 lb-ft) 
Spark Plug: TOrqUe- +0 da A A da a a 24 N-m (212 Ib-in.) 


GROUP 20—CYLINDER BLOCK, VALVES AND INTERNAL COMPONENTS 
Valve Clearance (cold)........... 00000 cee ee 0.10—0.16 mm (0.004—0.006 in.) 


Valves and Springs 
Minimum Spring Free Length 


A ear a eat ike ie tin dan Rd aD and ee te areas anne eee aS ab Gudea 43 mm (1.710 in.) 
Exhaust?) g.d-.0 2) wale, sad fab te wh in Oa te fede Bb 39 mm (1.540 in.) 
Maximum Valve Guide LD. .........0.0 0000 ee 8.08 mm (0.318 in.) 
Valve Guide Bushing Depth. ............ 0000 eee 30 mm (1.178 in.) 
Maximum Valve Stem Bend........... 00000 eee eee 0.03 mm (0.001 in.) 
Valve- Seat and. Face:Angle<s aceitera A pede edd Paha viene 45° 
Valve Seating Width ....... aana aa aaa ee 1.30 mm (0.050 in.) 
Valve Mardi cidos a a dha tt 0.60 mm (0.020 in.) 
Valve Narrowing Angle .......... ee 30° 
Continued on next page MX,5000A1,A2__-19-210CT92 
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Engine Application and Repair Specifications/Repair Specifications 


GROUP 20—CYLINDER BLOCK, VALVES AND INTERNAL COMPONENTS—CONTINUED 


Item Specification 


Crankcase Cover 
Oil Capacity 


With Filter Lt se inn oes A A AA A A 1.6 L (3.38 pt) 
Without+RillSta: es a a de da da a o aa O dal do a 1.4 L (2.96 pt) 
Cap: Screw Torque: iaa a A A 20 N-m (177 lb-in.) 
Camshaft 
Minimum End Journal O.D. 
PTO- Sides Sota Sat ai he ie ea Pe Pas a Pet AAA oe Tha 19.91 mm (0.784 in.) 
Magneto Siden enian ia Gis e he ea Ae an Bee eee 15.91 mm (0.627 in.) 
Minimum Lope Height. erer terete ara ada tae tide wd goed eee dhs 35.40 mm (1.395 in.) 
Maximum Bearing I.D. 
Crankcase: icc. os: ae tad wale A Stet ea Be Babe 16.07 mm (0.633 in.) 
OI PUMP: COVE 2.08 toda Fn gti goin Ga pe as Bye eee er he ay ee Pg gee 20.07 mm (0.790 in.) 
Reciprocating Balancer 
Link Rod 
Minimum Journal O.D. o... 53.95 mm (2.124 in.) 
Maximnum-Small End LDA asee ta a gane a Ad aa Mie te bee de ded eed £4 12.60 mm (0.475 in.) 
Maximum Large End LD. seeen aaa e E ee 54.12 mm (2.132 in.) 
Bushing: Depth eei na u ea eae eh ia ed i eae ee R A 0.50 mm (0.020 in.) 
Balancer Weight 
Maximum Bearing LD. ses amenena aaee ee 26.10 mm (1.027 in.) 
Support Shaft 
Minimum: ShaftsO:Di, teca oca Ba Ped Pb 4 i he Vad Ha we ote a Pee he 25.93 mm (1.021 in.) 
Support Shaft Assy Torque .......o....o ooo 7.3 N-m (65 lb-in.) 
Piston 
Maximum Ring Groove Clearance 
TOORN cack na. seas hee bah eee be eee ee oa weave 0.16 mm (0.006 in.) 
Second: RING. Sins oS ee AA E eG eee EA ey ate a 0.14 mm (0.005 in.) 
QIERINO ui A Bree a ON ves ease ee oats aaa 0.19 mm (0.007 in.) 
Minimum: Ring End Gap- sido 80% e244 ar eed rata EbA ed 0.18 mm (0.007 in.) 
Maximum Ring End Gap 
Compression: RINGS e i.) Svea t a an BaD aes ae AA se 0.70 mm (0.028 in.) 
OI PRINS ERAN 1.20 mm (0.047 in.) 
Minimum Pin OD. ls wade denne ee kee Mk bye eh bb ok, Bea a taal nd 20.98 mm (0.827 in.) 
Maximum Pin Bore I.D.. 1... keeran enen na e a a E a a naaa 21.03 mm (0.829 in.) 
Maximum Piston-to-Piston Pin Clearance ............ 0000 cee eee 0.05 mm (0.002 in.) 
Piston DD mc op irate sear ae ee Save tl toes o Se 88.81—88.83 mm (3.4991—3.4999 in.) 
Piston-to-Cylinder Bore Clearance ........... 000 ce ee 0.156 mm (0.0061 in.) 
Connecting Rod 
Maximum Crankshaft Bearing |.D........... 00000 ee 37.02 mm (1.459 in.) 
Maximum Piston Pin Bearing LD: ........ 2.0000 ee 21.01 mm (0.829 in.) 
Maximum Connecting Rod-to-Piston Pin Clearance ..............0000 0+ eee eee 0.03 mm (0.001 in.) 
Maximum Connecting Rod-to-Crankpin Clearance ............0000 0c eee eee 0.09 mm (0.004 in.) 
End-Cap Screw Torque... 1.2... 000 ee 20 N-m (177 lb-in.) 
Continued on next page. MX,5000A1,A3_-19-210CT92 
CTM5 (200CT92) 50-00-3 K Series Air Cooled Engine 
220596 


PN=418 


Engine Application and Repair Specifications/Repair Specifications 


GROUP 20—CYLINDER BLOCK, VALVES AND INTERNAL COMPONENTS—CONTINUED 


Item Specification 
Crankshaft 
Minimum PTO Side Journal O.D. ........0. 0.02 ec ee 34.91 mm (1.374 in.) 
Minimum Connecting Rod Journal O.D. ........o.ooocooo ooo 36.95 mm (1.455 in.) 
Maximum Crankcase Cover Plain Bearing LD. ............ 0.0000 cee eee eee 35.06 mm (1.380 in.) 
Maximum: TAH eei ae ost GaSb ee wee Se Sida thar Haida ate seen SO Ge Bikes 0.05 mm (0.002 in.) 
EndiRlay aca apatites ti ae ae as a he aa cone Rains Goes aren Sia 0.09—0.22 mm (0.004—0.009 in.) 
PTO Side Oil Seal Depth ... 2... .... 20.0000 ee 0.50 mm (0.020 in.) 
Cylinder Block 
Crankcase/Block Stud Torque .......... 000 ee 36 N-m (27 lb-ft) 
Cylinder Bore 
Standard Cylinder Bore I.D. l...a 2.0.2... 002000 ee 88.90—89.00 mm (3.500—3.504 in.) 
Maximum Cylinder Bore LD. .........o.o.o.o.oo.o.o.oo ee 89.06 mm (3.506 in.) 
Maximum Out-of-Round o... 0.063 mm (0.0025 in.) 
Maximum Taper. asides an etek A eee a a te ea eee Re 0.076 mm (0.003 in.) 


Rebore Cylinder 
Oversize Diameter 


DL A toad Ais abe a Bd aes Va 89.21—89.23 mm (3.512—3.513 in.) 

OSO MIN Fig cer cet a a a a a A O NN 89.46—89.48 mm (3.522—3.523 in.) 

OLAS MM dba ia cd int 89.71—89.73 mm (3.532—3.533 in.) 

Oil Pump 

Cover Cap Screw Torque ....... o... ooo. 17—23 N-m (150—204 Ib-in.) 
Minimum Rotor Shaft O.D. -s ias sema 00000 ce ee 12.63 mm (0.497 in.) 
Maximum Rotor Shaft Bearing LD. ......... 00.000 cc ee 12.76 mm (0.502 in.) 
Outer Rotor 

Minimum Thickness) oy gee ee eee as ac eee A eee Eee aoe dee ees 11.92 mm (0.470 in.) 

Minimum OD. calada aria feed aod bd trae ae ek ols fen dhe eed 28.90 mm (1.139 in.) 
Outer Rotor Bearing 

Maximum (Depth. s sis; ias E oe Pa aa asa a Gil ARE A Da 12.14 mm (0.478 in.) 

Maximum LD eaaa al noth, oo A A Re a A ee ns 29.15 mm (1.148 in.) 
Minimum Valve Spring Free Length ............. 0000 eee eee 19.00 mm (0.750 in.) 


GROUP 25—IGNITION AND CHARGING SYSTEM 
Ignition: CoilAtry Gapa aanre ca tibet ee Pee aa A A AAA 0.30 mm (0.012 in.) 


See Ignition Tests in this Group. 


GROUP 30—STARTING SYSTEMS 


Electric Starter 


See Starter Specifications in this Group. 


MX,5000A1,A4__-19-210CT92 


CTM5 (200CT92) 50-00-4 K Series Air Cooled Engine 


220596 


PN=419 


Group 05 
Fuel and Air Systems 


SERVICE PARTS KITS 


The following kits are available through your parts 
catalog: 


Fuel Pump Gasket Kit 
Complete Fuel Pump 
Carburetor Gasket Kit 
Main Jet High Altitude Kit 
Complete Carburetor 


Air Cleaner Assembly 


MX,5005A1,A0  -19-210CT92 


REMOVE AND INSTALL FUEL PUMP 


CAUTION: Gasoline is dangerous. Avoid fires 
due to smoking or careless maintenance 
practices. 


1. Disconnect vacuum line (A) and fuel lines (B). Close 
all openings using caps and plugs. 


-UN-25SEP90 


2. Remove fuel pump. 


3. Inspect pump for wear or damage. Repair or replace 
as necessary. 


4. Install fuel pump. 


5. Connect vacuum and fuel lines. 


MX,5005A1,A1 -19-210CT92 


CTM5 (200CT92) 50-05-1 K Series Air Cooled Engine 


220596 


PN=420 


Fuel and Air Systems/Remove and Install 


REMOVE AND INSTALL CARBURETOR 
1. Remove air cleaner assembly (A). 


2. Disconnect hose (C). Close all openings using caps 
and plugs. 


-UN-19FEB91 


3. Remove cap screws and duct (B). 


4. Disconnect linkage (D and E). 


M54781 


5. Remove carburetor with gaskets. 


6. Make repairs as necessary. (See procedures in this 
group.) 


7. Connect linkage. 
NOTE: When installing cap screws make sure to install 


ground wire (F), if equipped, between head of 
cap screw and air intake duct. 


-UN-21SEP90 | 


8. Install carburetor, gaskets and duct. Tighten cap 
screws. 


M54575 


9. Connect fuel hose. 


10. Install air cleaner assembly. 


A—Air Cleaner Assembly 
B—Air Intake Duct 

C—Fuel Hose 

D—Throttle Control Linkage 
E—Choke Control Linkage 
F—Ground Wire 


MX,5005A1,A2 -19-210CT92 


CTM5 (200CT92) 50-05-2 K Series Air Cooled Engine 


220596 
PN=421 


Fuel and Air Systems/Disassemble, Clean, Inspect and Assemble Carburetor 


DISASSEMBLE, CLEAN, INSPECT AND ASSEMBLE CARBURETOR 


-UN-19FEB91 


M54782 


1—Collar 10—Throttle Shaft 19—Screw** 27—Gasket 
2—Seal** 11—Throttle Plate 20—Spring 28—Float Chamber 
3—Washer** 12—Ring 21—Screw* 29—Washer 
4—Spring 13—Spring 22—Carburetor Body 30—Plug 

5—Collar 14—Seal 23—Main Nozzle 31—Spring 
6—Choke Plate 15—Screw** 24—Bleed Pipe 32—Drain Screw 
7—Choke Shaft 16—Plate** 25—Main Jet 33—Float Pin 
8—Idle Screw 17—Fixed Pilot Jet 26—Float 34—Needle Valve 
9—Spring 18—O-Ring** 


Without Fuel Shutoff Solenoid 


* Used without fixed pilot jet 


** Used with fixed pilot jet 


MX,5005A1,A3__-19-210CT92 


CTM5 (200CT92) 50-05-3 K Series Air Cooled Engine 


220596 
PN=422 


Fuel and Air Systems/Disassemble, Clean, Inspect and Assemble Carburetor 


1—Collar 

2—Seal 
3—Washer 
4—Spring 
5—Collar 
6—Choke Plate 
7—Choke Shaft 
8—Idle Screw 
9—Spring 
10—Throttle Shaft 


CTM5 (200CT92) 


11—Throttle Plate 20—Spring 

12—Ring 21—Carburetor Body 
13—Spring 22—Main Nozzle 
14—Seal 23—Needle Valve 
15—Screw 24—Bleed Pipe 
16—Plate 25—Main Jet 
17—Fixed Pilot Jet 26—Float 
18—O-Ring 27—Float Pin 
19—Screw 28—O-Ring 


With Fuel Shutoff Solenoid 


50-05-4 


-UN-19FEB91 


M80202 


29—Washer 

30—Plug 

31—Ground Wiring Lead 
32—Spring 

33—Drain Screw 

34—Fuel Shutoff Solenoid 
35—Washer 

36—Float Chamber 
37—Gasket 


MX,5005A1,A4__-19-210CT92 


K Series Air Cooled Engine 
220596 


PN=423 


Fuel and Air Systems/Service 


IMPORTANT: To remove float, use a long nosed 
pliers on end of pin. Do not strike 
opposite end of pin. Damage to pin 
holder may result. 


Do not clean holes or passages with 
small drill bits or wire. 


1. Soak carburetor body and all parts, except 
gaskets, float and plastic rings, in carburetor cleaning 
solvent for 1/2 hour maximum. 


2. Spray all passages with a carburetor cleaning 
spray to verify that all internal passages are open. 


IMPORTANT: Rinse carburetor body in warm 
water to neutralize corrosive action 
of cleaner on aluminum. 


3. Rinse carburetor with warm water and dry with 
compressed air. Do not use rags or paper to dry 
parts: lint may plug holes or passages. 


4. Inspect all parts for wear or damage, replace as 
necessary. 


NOTE: Main jet high altitude kits are available. 


Float is plastic. The float cannot be adjusted. 
Replace if necessary. 


MX,3005A1,A4__-19-210CT92 


SERVICE BREATHER 
1. Remove flywheel. (See Group 10.) 


2. Remove breather cover and valve. 


-UN-31AUG88 


M50144 — 


MX,5005A1,A5__-19-210CT92 


and rubber gasket (C) for wear or damage. Replace 
parts if necessary. 


3. Inspect breather valve (A), valve seating surface (B) 


-UN-29AUG88 


M38042 


MX,5005A1,A6__-19-210CT92 


CTM5 (200CT92) 


50-05-5 


K Series Air Cooled Engine 
220596 
PN=424 


Fuel and Air Systems/Service 


4. Check that drainback hole (A) in bottom breather ~ L Å : 
chamber is open before installing breather valve. | SS 


5. Install breather valve, gasket and cover. 


6. Install flywheel. o o| 3 
H Wen : 
' A = 2 ssi "I ay 5 

€. “eer — 


M38043 


— E W) 


MX,5005A1,A7__-19-210CT92 


SERVICE AIR CLEANER 
1. Remove and disassemble air cleaner. 
IMPORTANT: Do not clean paper element. 


2. Wash foam element (A) in detergent and water. Dry 
element. 


-UN-31AUG88 


3. Put 12—15 drops of engine oil on foam element (A). 
Squeeze out excess oil. 


M50023 


4. Replace paper element (B) if: 
—Element is oily, dirty, bent, torn, crushed, 


or obstructed in any way. A—Foam Element 
—Seal is damaged. B—Paper Element 
—Engine performance is poor. C—Body 
D—Gasket 


E—Base 


5. Inspect body (C), gasket (D), and base (E) for 
damage. Replace if necessary. 


IMPORTANT: Any time air cleaner base is removed, 
use a silicon sealant (flexible sealant or 
RTV) on the outside diameter of the 
breather hose where it is inserted into 
the aluminum air intake housing. 


6. Assemble and install air cleaner. 


NOTE: After air cleaner assembly is installed, check for 
free choke operation. 


MX,5005A1,A8__-19-210CT92 


CTM5 (200CT92) 50-05-6 K Series Air Cooled Engine 


220596 
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Group 10 
Blower Housing and Flywheel 


REMOVE AND INSTALL BLOWER 
HOUSING—RECOIL START 


1. Disconnect spark plug cap. 

2. Remove air cleaner assembly. 

3. Remove dipstick tube (B). 

4. Remove recoil starter (C) and guard. 

5 Remove starter cup (D) and spacer(s). 

6. Remove cap screws (A and E) and blower housing. 
7. Install blower housing. 

8. Install spacer(s) and starter cup. 


9. Adjust flywheel screen. (See this group.) 


10. Install recoil starter and guard. 


-UN-23AUG88 


11. Install dipstick tube. 


TY13365 


12. Install air cleaner assembly. 


A—Cap Screws 
B—Dipstick Tube 
C—Recoil Starter 
D—Starter Cup 
E—Cap Screws 


MX,5010A1,A1__-19-210CT92 


CTM5 (200CT92) 50-10-1 K Series Air Cooled Engine 


220596 


PN=426 


Blower Housing and Flywheel/Flywheel Screen Adjustment 


REMOVE AND INSTALL BLOWER 
HOUSING—ELECTRIC START 


1. Disconnect spark plug cap (F). 


2. Remove air cleaner assembly. 


-UN-19FEB91 


3. Remove fuel pump. (See Group 05.) 


4. Remove cover (G). 


M80203 


5. Remove cover (A). 


6. Remove dipstick tube (B). 


A—Starter Cover 
7. Remove guard (C), screen (D) and spacer(s). B—Dipstick Tube 
C—Guard 
8. Remove blower housing (E). D= Sereen 


E—Blower Housing 
F=Spark Plug Cap 
9. Install blower housing. G—Cylinder Head Cover 


10. Install spacer(s), screen and guard. 

11. Adjust flywheel screen. (See this group.) 

12. Install cylinder head cover and dipstick tube. 
13. Install starter cover. 

14. Install fuel pump. 


15. Install air cleaner assembly. 


MX,5010A1,A2__-19-210CT92 


FLYWHEEL SCREEN ADJUSTMENT 


Adjust gap (C) between the blades under screen (A) and 
blower housing (B) to specifications using spacers. 


SPECIFICATIONS 


A) An, O ee Le a, Or 1—3 mm (0.039—0.118 in.) 


-UN-29AUG88 


M38037 


MX,5010A1,A3__-19-210CT92 


CTM5 (200CT92) 50-10-2 K Series Air Cooled Engine 


220596 
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Blower Housing and Flywheel/Remove and Install Flywheel 


REMOVE AND INSTALL FLYWHEEL 

1. Remove armature with coil. (See Group 25.) 
2. Hold flywheel and remove nut and washer (B). 
3. Remove bracket (A), if equipped. 

4. Remove flywheel using a flywheel puller. 

5. Install flywheel and bracket, if equipped. 


6. Install washer and nut. Tighten nut to 88 N-m (65 
lb-ft). 


7. Install armature with coil. 


-UN-19FEB91 


M54783 


MX,5010A1,A4  -19-210CT92 


CTM5 (200CT92) 50-10-3 


K Series Air Cooled Engine 
220596 
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Blower Housing and Flywheel/Remove and Install Flywheel 


CTM5 (200CT92) 50-10-4 K Series Air Cooled Engine 


220596 


PN=429 


Group 15 
Cylinder Head 


OTHER MATERIAL 


Number Name Use 
SCOTCH-BRITE® Abrasive Clean cylinder head 
Sheets/Pads 


SCOTCH-BRITE is a trade mark of the 3M Company. MX.5015A1.A1  -19-210CT92 


REMOVE AND INSTALL CYLINDER HEAD 
1. Remove blower housing. (See Group 10.) 
2. Remove spark plug. 


3. Remove cylinder head and gasket. 


-UN-29AUG88 


4. Make repairs as necessary. (See procedures in this 
group.) 


M38035 


5. Install cylinder head with new gasket. Install cap 
screws and tighten finger tight. 


6. Tighten cap screws in sequence shown. Tighten to 
initial torque specifications. 


7. Continue in sequence, 4 N-m (35 lb-in.) at a time, 
until final torque is as specified. 


8. Install spark plug and tighten to specification. 


9. Install blower housing. 


TORQUE SPECIFICATIONS 


Initial Torque ocio a o a ea wes 23 N-m (203 Ib-in.) 
Final Torque ........o.oooooocorocrnor. o... 37 N-m (27 lb-ft) 
Spark Plug caeteri e a iii 24 N-m (212 Ib-in.) 
MX,5015A1,A2  -19-210CT92 
CTM5 (200CT92) 50-15-1 K Series Air Cooled Engine 


220596 


PN=430 


Cylinder Head/Inspect Cylinder Head 


INSPECT CYLINDER HEAD 


1. Remove carbon deposits from combustion chamber 
and gasket surface using SCOTCH-BRITE abrasive pads 


or an equivalent. “als i 


2. Clean head with solvent. o 


= 


-UN-29AUG88 


3. Inspect for cracks or broken cooling fins. e | i il ii j) 
y | 


4. Inspect gasket surface for burrs and nicks. 


M38039 


5. Inspect head gasket for burns and traces of gas 
leakage. Replace if necessary. 


6. Put cylinder head (A) on a surface plate. Check for 
distortion at several points around the head using a 
feeler gauge (B). Replace head if distortion is more than 


specifications. 
SPECIFICATIONS 
Cylinder Head Distortion (Max) ............. 0.40 mm (0.015 in.) 
MX,5015A1,A3  -19-210CT92 
CTM5 (200CT92) 50-15-2 K Series Air Cooled Engine 


220596 
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Group 20 
Cylinder Block, Valves and Internal Components 


SPECIAL OR ESSENTIAL TOOLS 


NOTE: Order tools according to information given in the 
U.S. SERVICE-GARD™ Catalog or in the 
European Microfiche Tool Catalog (MTC). 


DX,TOOLS -19-05JUN91 
Valve Guide Driver Tool................ JDG118 
Replace valve guide bushings. 
MX,JDG118 -19-210CT92 
Valve Guide Reamer .................. JDG497 
Ream valve guide bushings. 
MX,JDG497 -19-210CT92 
OTHER MATERIAL 
Number Name Use 
Valve Guide Cleaner Clean valve guides 
Stanisol (or Kerosene) Finish ream valve guide 
Prussian Blue Compound Check valve seat contact 
Lithium Base Grease Pack oil seals. 
Zinc Oxide/Wood Alcohol Check block for cracks. 
MX,5020A1,A1  -19-210CT92 


CTM5 (200CT92) 50-20-1 


K Series Air Cooled Engine 


220596 


PN=432 


Cylinder Block, Valves and Internal Components/Service Parts Kits 


SERVICE PARTS KITS 


The following kits are available through your parts 
catalogue. 


Camshaft and Tappet Kit 
Piston Ring Kit 

Oversized Pistons 

Oversized Piston Rings 
Undersized Connecting Rod 
Cylinder Block 

Overhaul Gasket Kit 

Short Block Kit 

Crankshaft End Play Shim Kit 


Governor Kit 


MX,5020A1,A1A_-19-210CT92 


CTM5 (200CT92) 50-20-2 K Series Air Cooled Engine 


220596 


PN=433 


Cylinder Block, Valves and Internal Components/Remove and Install Valves and Springs 


REMOVE AND INSTALL VALVES AND 
SPRINGS 


1. Remove carburetor. (See Group 05.) 
2. Remove cylinder head. (See Group 15.) 
3. Remove tappet chamber cover and gasket. 


IMPORTANT: Mark and keep springs and valves 
together. 


4. Compress valve spring (A) with a spring compressor 
(B) and move spring retainer (C) so larger hole is around 
valve stem. 


5. Remove compressor, valves, springs, retainers and 
exhaust valve rotator (D). 


NOTE: Exhaust valve spring is shorter than intake valve 
spring. 


6. Inspect and analyze valves. (See Section 100, Group 
05.) 


7. Inspect springs, valve guides and seats. (See this 
group.) 


8. Check valve-to-tappet clearance. (See this group.) 
9. Check that drainback hole (E) is open. 


10. Align valve springs, retainers and valve rotator in 
tappet chamber. 


11. Coat valve stems with oil and install in cylinder 
block. 


12. Compress each spring and position retainer so 
smaller hole is around valve stem. 


13. Install tappet chamber cover and new gasket. 
14. Install cylinder head. 


15. Install carburetor. 


CTM5 (200CT92) 50-20-3 


E a | 


A—Valve Spring 
B—Spring Compressor 
C—Spring Retainer 
D—Valve Rotator 

E—Drainback Hole 


-UN-29AUG88 


M38082 


-UN-19FEB91 


M80204 


MX,5020A1,A2__-19-210CT92 


K Series Air Cooled Engine 
220596 


PN=434 


Cylinder Block, Valves and Internal Components/Replace Valve Guide Bushings 


INSPECT VALVE SPRINGS 


Inspect valve springs. Replace springs if damaged or if 
free length is less than specification. 


FREE LENGTH SPECIFICATION (MIN) ES 
z 
Intake dla cea do A eal eA 43.30 mm (1.710 in.) > 
Exhaust ina di tae thd Neca ee 39.00 mm (1.540 in.) F 
2 
MX,5020A1,A3  -19-210CT92 
INSPECT VALVE GUIDES 
Clean inside of valve guides with valve guide cleaner. 
Measure inside diameter of valve guide bushings (A). \ i 
Replace bushings if inside diameters are greater than j 8 
specifications. (See this group.) l 3 
SPECIFICATIONS (MAX) I.D. —- 
Intake and Exhaust ..................0.. 8.08 mm (0.318 in.) a 
2 
MX,5020A1,A4  -19-210CT92 
REPLACE VALVE GUIDE BUSHINGS Y e 
1. Drive valve guide bushing into tappet chamber (B) eA 
using JDG118 Valve Guide Driver (A). Use a locking ‘On pl 
pliers to crush end of bushing in chamber. Drive “il x à 
remaining part of bushing into chamber and remove. s » 3 a S 
a5 i =0.0” a 
= N 
= 5 


t 
=o- 
M38127 


MX,5020A1,A5 -19-210CT92 


2. Use valve guide driver to install new bushing (A). 


Drive bushing into cylinder body until distance (B), from 
valve seat counterbore to top of bushing, is according 
specifications. 


SPECIFICATIONS 


UN-29AUG88 


Distance (B) ........ooocoo.ooooooo ooo ooo. 30 mm (1.178 in.) 


M38128 


MX,5020A1,A6_ -19-210CT92 


CTM5 (200CT92) 50-20-4 K Series Air Cooled Engine 
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Cylinder Block, Valves and Internal Components/Recondition Valve Seats 


3. Finish reaming valve guide bushings with stanisol or 
kerosene lubricant and a JDG497 8 mm, Valve Guide 
Reamer. Turn reamer clockwise. 


4. Thoroughly clean valve area before assembly. 


E 
FINISHED 1.D. SPECIFICATIONS 2 
z 
VENCIO 8—8.02 mm (0.315—0.316) ? 
} E 
i > 
MX,5020A1,A7 _ -19-210CT92 
RECONDITION VALVE SEATS 
1. Inspect valve seats for damage. If seats are loose, 
warped or distorted beyond reconditioning, replace 
cylinder head. Pitted or worn seats can be refaced using 7 
a seat cutter. 3 
< 
2. To recondition valve seat, cut a 45° angle (B) to clean z 
up seat. Cut narrowing angle (E) at 30”. Finish cut at 45° 
(B) to establish seating surface width (A). Al 
3. Cut valve seating surface (A) as close as possible to 2 
specifications. 
4. Lap valves to seats after refacing. (See Section 100, 
Group 05.) 
SPECIFICATIONS 
A—Valve Seating Surface ................ 1.30 mm (0.050 in.) i 
B—Valve Seat Angle ........... 0... eee eee 45° 2 
C—Valve Face Angle ............. 0002 eee eee eee 45° 5 
D—Valve Margin................ 2.0008, 0.60 mm (0.020 in.) 
E—Valve Narrowing Angle ............... 0.0.00 000005 30° 
$ 
MX,5020A1,A8 -19-210CT92 
CTM5 (200CT92) 50-20-5 K Series Air Cooled Engine 


220596 


PN=436 


Cylinder Block, Valves and Internal Components/Check Valve-To-Tappet Clearance 


5. Center valve seat on the valve face: 
—(A) shows correct position. --—— 
—(B) shows incorrect. 


6. Check seat for good contact using Prussian Blue 


Compound. 
MX,3015A1,A9 -19-210CT92 
CHECK VALVE-TO-TAPPET CLEARANCE P i 


NOTE: Valve grinding changes the valve-to-tappet 
clearance. Check clearance when engine is cold. 


1. Install valves in cylinder block. 
2. Turn crankshaft until intake valve (A) is at its highest 


position. Check clearance between valve (B) and tappet 
(C), with feeler gauge (D) and compare to specifications. + 


-UN-29AUG88 


M38089 


3. Grind end of valve stem to obtain proper clearance. 


VALVE CLEARANCE SPECIFICATIONS 


; A—Intake Valve 
Intake and Exhaust ........... 0.10—0.16 mm (0.004—0.006 in.) B—Exhaust Valve 


C—Tappet 
D—Feeler Gauge 


MX,5020A1,A9 -19-210CT92 


CTM5 (200CT92) 50-20-6 K Series Air Cooled Engine 
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PN=437 


Cylinder Block, Valves and Internal Components/Camshatft 


REMOVE AND INSTALL CRANKCASE 
COVER 


NOTE: Approximate crankcase oil capacity is: 


With Filter ......... 1.6L (3.38 pt) 
Without Filter ......1.4L (2.96 pt) 


-UN-19FEB91 


1. Drain crankcase. 


2. Remove crankcase cover and gasket. 


M80205 


3. Clean crankcase and crankcase cover gasket 
surfaces. 


NOTE: Do not force cover. Gears must mesh for proper 
positioning. 


4. Install gasket and cover. Tighten cap screws using the 
sequence shown. 


TORQUE SPECIFICATIONS 


Mounting Cap Screws .......o.o.o.o.o.oo momo oo. 20 N-m (177 Ib-in.) 


MX,5020A1,A10_-19-210CT92 


REMOVE AND INSTALL CAMSHAFT 
1. Remove crankcase cover. (See this group.) 


IMPORTANT: Align timing marks to prevent damage 
to tappets when removing camshaft. 


-UN-19FEB91 


2. Rotate crankshaft until timing marks (A) align. 


3. Remove camshaft (B). 


M54784 


4. Inspect camshaft. (See this group.) 
5. Apply clean engine oil to camshaft lobes and journals. 


6. Align timing marks and install camshaft. 


7. Install crankcase cover. 50 


20 
7 


MX,5020A1,A11_-19-210CT92 


CTM5 (200CT92) 50-20-7 K Series Air Cooled Engine 
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Cylinder Block, Valves and Internal Components/Camshatft 


INSPECT CAMSHAFT 
Inspect camshaft for worn or broken teeth. 


NOTE: Camshaft and tappets are a matched set. 
Replace both camshaft and tappets if necessary. 


-UN-11FEB91 


Measure PTO side journal (A), flywheel side journal (B), 
and lobes (C). Replace camshaft and tappets if less than 
specifications. 


M80172 


SPECIFICATIONS (MIN) 


PTO Side Flywheel Side Cam Lobes 
Journal Journal 


19.91 mm 15.91 mm 35.40 mm 
(0.784 in.) (0.627 in.) (1.395 in.) 


MX,5020A1,A12_-19-210CT92 


INSPECT CAMSHAFT PLAIN BEARINGS 
1. Remove camshaft. (See this group.) 
2. Measure camshaft bearings in cylinder block and oil 


pump cover. Replace block or cover if diameter is 
greater than specification. 


-UN-19FEB91 


3. Install camshaft. 


SPECIFICATIONS (MAX) 


M54785 


Cylinder Block Oil Pump Cover i Cylinder Block 
Bearing Bearing 


16.07 mm 20.07 mm - 
(0.633 in.) (0.790 in.) 


OS 


LA 
a 


AS 


Oil Pump Cover 
MX,5020A1,A13_ -19-210CT92 


s 


-UN-19FEB91 


M54786 


CTM5 (200CT92) 50-20-8 K Series Air Cooled Engine 
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Cylinder Block, Valves and Internal Components/Remove, Inspect and Install Tappets 


REMOVE, INSPECT AND INSTALL TAPPETS 
1. Remove camshaft. (See this group.) 


NOTE: Mark tappets so they can be installed in their 
original bores during assembly. 


2. Remove tappets (A). 


3. Inspect tappets for wear or damage. Replace if 
necessary. 


4. Apply clean engine oil to tappets and bores. 
5. Install tappets in original bores. 


6. Install camshaft. 


MX,5020A1,A14_ -19-210CT92 


CTM5 (200CT92) 50-20-9 K Series Air Cooled Engine 
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Cylinder Block, Valves and Internal Components/Reciprocating Balancer 


REMOVE AND INSTALL RECIPROCATING 
BALANCER 


1. 
2. 
3. 
4. 
5. 


6. 
group.) 


7. 


8. 
to prevent damage to seal (C) when installing assembly. 


9. 


10. Pack lithium based grease in oil seals. 


Remove flywheel. (See Group 10.) 

Remove camshaft. (See this group.) 

Remove piston. (See this group.) 

Remove support shaft (A). 

Remove crankshaft with balancer assembly (B). 


Make repairs as necessary. (See procedures in this 


Inspect oil seals. (See this group.) 


Cover keyway on flywheel end of crankshaft with tape 


Put light film of oil on crankshaft bearing surfaces. 


11. Install balancer assembly with crankshaft into 
crankcase (D). 


12. Align balancer weight in crankcase and install 


A—Support Shaft 


support shaft. B—Balancer Assembly 
C—Seal 
13. Adjust crankshaft end play. (See this group.) D—Crankcase 


14. Install Support shaft bushing nut and torque to 7.3 


N 


-m (65 Ib-in.). 


15. Install piston. 


16. Install camshaft. 


16. Install flywheel. 


-UN-07SEP88 
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MX,5020A1,A15_-19-210CT92 


CTM5 (200CT92) 50-20-10 K Series Air Cooled Engine 


220596 
PN=441 


Cylinder Block, Valves and Internal Components/Reciprocating Balancer 


DISASSEMBLE AND ASSEMBLE 
RECIPROCATING BALANCER 


1. Remove collar (A), gear (G), key (F) and spacer (H). 
2. Remove rods (B) and crankshaft (I). 

3. Inspect crankshaft. (See this group.) 

4. Inspect balancer assembly. (See this group.) 

5. Put a light film of oil on bearing surfaces. 


NOTE: Oil grooves of link rods (B) must face away from 
crankwebs. 


eee 
SSS 


6. Install balance weight to crankshaft with oil hole (E), if 
equipped, facing flywheel side. 


i 
Le 


7. Install collar (A). 


-UN-07SEP88 


8. Install spacer (H) with chamfered face toward link rod. 


9. Install key and crank gear. 


M51759 


A—Collar 

B—Link Rod 
C—Wrist Pin 
D—Balance Weight 
E—Oil Hole 
F—Woodruff Key 
G—Crank Gear 


H—Spacer 
I—Crankshaft 
MX,5020A1,A16 -19-210CT92 
CTM5 (200CT92) 50-20-11 K Series Air Cooled Engine 
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Cylinder Block, Valves and Internal Components/Reciprocating Balancer 


INSPECT BALANCER ASSEMBLY 


1. Clean and inspect all parts for wear or damage. 
Replace parts, if necessary. 


2. Measure crankshaft journals (A). Replace crankshaft if 
diameter is less than specifications. 


3. Measure inside diameter of bearings (B). Replace link 
rod if small end is greater than specifications. Replace 
bushing if large end is greater than specifications. (See 
this group.) 


4. Measure inside diameter of support shaft bearing (C). 
If bearing is greater than specifications, replace bushing. 
(See this group.) 


5. Measure support shaft diameter (D). Replace shaft if 
diameter is less than specification. 


6. Inspect wrist pins (E) for any damage. If necessary, 
replace weight. 


DIAMETER SPECIFICATIONS 


Link Rod Journal O.D. (MIN) .............. 53.95 mm (2.124 in.) 
Link Rod Small End I.D. (MAX) ............ 12.06 mm (0.475 in.) 
Link Rod Large End I.D. (MAX) ............ 54.12 mm (2.132 in.) 
Support Shaft O.D. (MIN) ................ 25.93 mm (1.021 in.) 
Support Shaft Bearing 1.D. (MAX) .......... 26.10 mm (1.027 in.) 


Y 
PSU 


4 
“A 
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A—Link Rod Journals 
B—Link Rod Bearings 
C—Shaft Bearing 
D—Support Shaft 
E—Wrist Pins 


MX,5020A1,A17_-19-210CT92 


REPLACE BALANCER BUSHINGS 


NOTE: Remove bushings using a bearing, bushing and 
seal driver set and a press. 


Remove link rod bushings with oil groove side 
facing up. 


1. Remove bushings. 


2. Install link rod bushings with seam (A) at a 90° angle 
to centerline (C). 


3. Install bushing below surface to specifications. 
SPECIFICATIONS 


Bushing Depth (D) ................0004. 0.50 mm (0.020 in.) 


CTM5 (200CT92) 50-20-12 


-UN-31AUG88 


M51681 


A—Bushing Seam 
B—Oil Grooves 
C—Link Rod Centerline 
D—Measurement 


MX,5020A1,A18_-19-210CT92 


K Series Air Cooled Engine 
220596 


PN=443 


Cylinder Block, Valves and Internal Components/Piston and Connecting Rod 


4. Align oil hole (B) in bushing and oil passage (A) in 
weight. Install bushing flush to outside surface of weight. 


-UN-19FEB91 


M80209 


REMOVE AND INSTALL PISTON AND 
CONNECTING ROD 


1. Remove cylinder head. (See Group 15.) 
2. Remove crankcase cover. (See this group.) 


3. Remove carbon and varnish from top of cylinder bore 
with a ridge reamer. 


-UN-19FEB91 


4. Remove cap screws and connecting rod cap (A). 


M54787 


5. Push piston and connecting rod from cylinder bore. 


6. Make repairs as necessary. (See procedures in this 
group.) 


MX,5020A1,A20_-19-210CT92 


7. Deglaze cylinder bore. (See Section 100, Group 15.) 


8. Stagger piston ring end gaps 180° apart, but do not 
align with oil ring side rail end gaps. 


9. Apply a light film of oil to piston and rings. Compress 8 
rings with a ring compressor. = 
10. Apply a light film of oil to cylinder bore, connecting ` l 


rod bearing surface and cap screws. 


11. Install piston assembly in cylinder bore with engraved 
match mark/arrow on piston head facing flywheel side of 
engine. 


M50074 
—INO1 
~ 


12. Install connecting rod cap and cap screws. Tighten 
cap screws to 20 N-m (177 lb-in.). 


MX,5020A1,A21_-19-210CT92 


CTM5 (200CT92) 50-20-13 K Series Air Cooled Engine 
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Cylinder Block, Valves and Internal Components/Inspect Piston 


DISASSEMBLE, INSPECT AND ASSEMBLE 
PISTON AND CONNECTING ROD 


1. Remove circlip, piston pin (A) and connecting rod (B). 


2. Inspect all parts for wear or damage. Replace as 
necessary. (See procedures in this group.) 


-UN-31AUG88 


3. Apply a light film of oil to piston pin and connecting 
rod bearing. 


M50063 


MX,5020A1,A22 -19-210CT92 


4. Align arrow match mark (A) on piston head with 
MADE IN JAPAN (B) on connecting rod, or if piston is 
marked with R and L align the R on the piston with the 
Japanese characters on the connecting rod. 


5. Install piston pin and circlip. 


-UN-29AUG88 
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MX,4020A1,A18 -19-210CT92 


INSPECT PISTON 


1. Analyze piston and piston ring wear. (See Section 


100, Group 10. e 
p 10.) DD a > 


. Ar -~$- fal roe) 

2. Remove piston rings. (See this group.) 5 Z =) = X “a d | ia 
N 

IMPORTANT: Do not use a caustic cleaning solution manz B z 


or a wire brush to clean piston. ma © ~ 


3. Remove all deposits from the piston. 


7 i 
Lam 
ál 
— 
M29946 


4. Clean carbon from piston ring grooves with a ring 
groove cleaner (A). If cleaning tool is not available, break 
an old ring and use it carefully to clean groove. 


5. Check that oil return passages in grooves are open. 


MX,5020A1,A23 -19-210CT92 


CTM5 (200CT92) 50-20-14 K Series Air Cooled Engine 
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Cylinder Block, Valves and Internal Components/Inspect Piston 
6. Inspect piston for scoring or fractures. Replace piston 
if damaged. 
NOTE: Inspect clearance visually. Replace piston if 
clearance appears excessive. 
x Š 
7. Check ring grooves for wear at several points around pey 3 
piston. Replace piston if clearance is greater than e Y ż 
specification. =__ A 
CLEARANCE SPECIFICATION (MAX) a 
i > 
Top Ring Second Ring Oil Control 
Ring 
0.16 mm 0.14 mm 0.19 mm 
(0.006 in.) (0.005 in.) (0.007 in.) 
MX,5020A1,A24 -19-210CT92 
8. Measure piston pin outer diameter. Replace if less PO i 
than specification. 
9. Measure piston pin bore. Replace piston if P 
measurement is greater than specification. 
8 
SPECIFICATIONS 2 
z 
Piston Pin O.D. Piston Bore I.D. ? 
(MIN) (MAX) 
20.98 mm 21.03 mm S 
(0.827 in.) (0.829 in.) = 
A \\\ : 
2 
5 
. \ 2 
MX,5020A1,A25 -19-210CT92 
CTM5 (200CT92) 50-20-15 K Series Air Cooled Engine 
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Cylinder Block, Valves and Internal Components/Piston and Connecting Rod 


10. Measure piston O.D. (A) perpendicular to piston pin 
bore. 


11. Measure cylinder bore. (See Inspect Block in this 
group.) 


12. Subtract piston O.D. measurement (A) from cylinder 
bore measurement to determine piston-to-cylinder bore 
clearance. 


13. Replace piston and/or rebore cylinder block if not 
within specifications. (See this group.) 


SPECIFICATIONS 
Piston O.D. (A) ........... 88.81—88.83 mm (3.4991—3.4999 in.) 


Piston-to-Cylinder 
Bore Clearance ......o.oo.coccocoo.o o... 0.156 mm (0.0061 in.) 


-UN-06APR91 
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MX,5020A1,A26 -19-210CT92 


INSPECT CONNECTING ROD 
1. Clean and inspect rod. Replace if scored. 


2. Analyze crankshaft and connecting rod wear. (See 
Section 100, Group 10.) 


3. Install connecting rod cap. Tighten to 20 N-m (177 
Ib-in.) 


4. Measure connecting rod crankshaft bearing and piston 
bearing (A). Replace connecting rod if either 
measurement is greater than specifications. 


BEARING I.D. SPECIFICATIONS (MAX) 


ms © 
UN-31AUG88 


( 
h 


Crankshaft Piston 
Bearing Bearing 
37.02 mm 21.01 mm 
(1.459 in.) (0.829 in.) 
MX,5020A1,A27_-19-210CT92 
CTM5 (200CT92) 50-20-16 K Series Air Cooled Engine 
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Cylinder Block, Valves and Internal Components/Piston Rings 


REMOVE AND INSTALL PISTON RINGS 
1. Remove piston rings with a piston ring expander. 


2. Inspect piston. Clean piston ring grooves. (See this 
group.) 


3. Check piston ring end gap. (See this group.) 


4. Install top ring (A) and second ring (B) with R or NPR 
mark facing up. Rings should turn freely in grooves. 


5. Oil ring is an assembly. Install spacer (C), then side 

rails (D). Put side rail end gaps 180° apart. 
A—Top Ring 
B—Second Ring 
C—Spacer 
D—Side Rails 


-UN-29AUG88 
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MX,5020A1,A28 -19-210CT92 


CHECK PISTON RING END GAP 


1. Before installing rings on piston, check end gap in 
cylinder bore. 


2. Install each ring squarely in bore approximately 25.4 
mm (1.0 in.) down from top of cylinder. 


3. Check end gap. Replace ring if end gap is more than 
specifications. 


END GAP SPECIFICATIONS (MAX) 


-UN-19FEB91 


M54788 


Minimum End Gap ...........-00000 eee 0.18 mm (0.007 in.) 
Maximum End Gap 
Compression Rings ............--.+4-5 0.70 mm (0.028 in.) 
Oil Ring Side Rails .................... 1.20 mm (0.047 in.) 
MX,5020A1,A29 -19-210CT92 
CTM5 (200CT92) 50-20-17 K Series Air Cooled Engine 
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Cylinder Block, Valves and Internal Components/Crankshaft 


REMOVE, INSPECT AND INSTALL 
CRANKSHAFT 


1. Remove camshaft. (See this group.) 
2. Remove piston and connecting rod. (See this group.) 
3. Remove balancer. (See this group.) 


4. Remove crankshaft from balancer. (See Disassemble 
and Assemble Balancer in this group.) 


IMPORTANT: A bent crankshaft must be replaced; it 
cannot be straightened. 


5. Check crankshaft alignment (T.I.R.). (See this group.) 


6. Clean and inspect crankshaft. Replace if parts are 
scratched or damaged. 


7. Analyze crankshaft and connecting rod wear. (See 
Section 100, Group 10.) 


8. Measure crankshaft main bearing journals and 
connecting rod journal. Replace crankshaft if 
measurements are less than specifications. 


JOURNAL SPECIFICATIONS (MIN) 


-UN-19FEB91 


M54789 


Main Bearing Journal Connecting 
PTO Side Flywheel Rod Journal 
Side 
34.91 mm — 36.95 mm 
(1.374 in.) (1.455 in.) 
MX,5020A1,A30_-19-210CT92 
CTM5 (200CT92) 50-20-18 K Series Air Cooled Engine 
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PN=449 


Cylinder Block, Valves and Internal Components/Crankshaft 


NOTE: An under-sized connecting rod is available 
through the parts catalog, if necessary. 


9. Connecting rod journal (A) can be resized to accept 
under-sized rod. Have grinding done by a reliable repair 
shop. Before sending crankshaft for grinding, inspect 
journal radii (B) for cracks. 

10. Install balancer on crankshaft. 

11. Install balancer. 


12. Install piston and connecting rod. 


13. Install camshaft. 


-UN-29AUG88 


M38036 


MX,5020A1,A31 -19-210CT92 


INSPECT CRANKSHAFT PLAIN BEARING 

1. Remove crankshaft. (See this group.) 

2. Measure crankshaft bearing in crankcase cover. 
Replace cover if diameter is greater than specifications. 
(See this group.) 

3. Install crankshaft. 


SPECIFICATIONS 


Bearing ID (Max) ..........0 00000 ee eee 35.06 mm (1.380 in.) 


-UN-31AUG88 
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MX,5020A1,A32 -19-210CT92 


CTM5 (200CT92) 50-20-19 


K Series Air Cooled Engine 
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Cylinder Block, Valves and Internal Components/Crankshaft 


INSPECT CRANKSHAFT BALL BEARING -—A) 


1. Remove flywheel end oil seal. (See Inspect Oil Seals 
in this group.) 


@—+||— 


2. Remove crankshaft bearing using a bearing, bushing 
and seal driver set. 


-UN-29AUG88 


3. Thoroughly clean bearing in solvent. Dip bearing in 
light weight oil. 


M38073 


4. Spin the bearing by hand and check for axial (A) and 
radial (B) free play. 


5. Replace the bearing if it is noisy or has too much 
play. 


6. Install bearing flush to inside of crankcase using a 
bearing, bushing and seal driver set. 


7. Install oil seal. 


MX,5020A1,A33 -19-210CT92 


CHECK CRANKSHAFT ALIGNMENT (TIR) 


Place crankshaft into an alignment jig and rotate 
crankshaft slowly. Use dial indicators (A) to measure 
maximum total indicated runout (TIR). If not according to 
specification replace crankshaft. 


SPECIFICATIONS 


-UN-07SEP88 


Maximum TIR ... 2.2... ee ee eee 0.05 mm (0.002 in.) 


M51761 


MX,5020A1,A34 -19-210CT92 


MEASURE CRANKSHAFT END PLAY 


1. Measure end play using dial indicator (A). Record this 
measurement. 


2. Move crankshaft in and out. Remove crankcase cover 
and adjust end play if not within specifications. (See this 
group.) 


-UN-06SEP88 


SPECIFICATIONS 


M30048 


End ld state ce et 0.09—0.22 mm (0.004—0.009 in.) 


MX,5020A1,A35_-19-210CT92 


CTM5 (200CT92) 50-20-20 K Series Air Cooled Engine 
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Cylinder Block, Valves and Internal Components/Crankshaft 


ADJUST CRANKSHAFT END PLAY 


1. With gasket (A) installed on crankcase, measure from 
gasket surface to crankshaft gear surface (B). Record 
measurement (C). 


2. Measure from crankcase cover mounting face (D) to 
PTO bearing end (E). Record measurement (F). 


A—Gasket 

B—Crank Gear Surface 
C—Measurement 

D—Crankcase Cover Mounting Face 
E—PTO Bearing End 
F—Measurement 


-UN-31AUG88 


M51545 


MX,5020A1,A36_-19-210CT92 


3. Locate end play measurement in column one of chart. 
Choose appropriate shim from column two. 


4. Install shim on PTO shaft. 


5. Install crankcase cover. (See this group.) 


0.0755 — 90748 in. 
1192 — 1.99) mm 


0.0728 - 0.0755 in. 
(188 ~ 1.92) mm 


0.0700 — 0.0728 in. 
(1.78 — 1.85) mm 


0.0673 - 0.0700 ia. 
(1,71 — 1.79) ma 


0.0645 - 0.0673 in 
41.64 — 1.71} mm 


0.0613 - 00645 in. 
(157 ~ 1.64) «am 


0.0590 — 0.0618 m. 
11.50 — 1.571 mm 


00562 - 0.0590 in 
1143 - 1.50) mea 


0.0535 - 0.0562 ın. 
1136 - 1.43) mm 


-19-13MAR89 
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CTM5 (200CT92) 50-20-21 
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Cylinder Block, Valves and Internal Components/Inspect 


INSPECT OIL SEALS 
NOTE: Pack lithium base grease in new or used seals. 
1. Remove flywheel. (See Group 10.) 


2. Inspect oil seals (A and B) at flywheel end and PTO 
end for wear or damage. Replace if necessary. 


3. Remove crankshaft. (See this group.) 

4. Remove worn or damaged seals with a screwdriver. 
5. Install seals with lip to inside of engine using a 
bearing, bushing and seal driver set. Press in seal on 


flywheel side until flush with hub. 


Press in seal on PTO side to specification, below 
crankcase cover flange surface. 


6. Install crankshaft. 


7. Install flywheel. 
SPECIFICATIONS 


Seal Depth arsi Bean. elt eek ke aes 5 mm (0.200 in.) PTO Side 


-UN-29AUG88 
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CTM5 (200CT92) 50-20-22 K Series Air Cooled Engine 
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Cylinder Block, Valves and Internal Components/Cylinder Block 


REPLACE CYLINDER HEAD/BLOCK STUDS 
1. Remove cylinder head. (See Group 15.) 


2. Inspect studs for cracks or wear. Replace if 
necessary. 


-UN-19FEB91 


3. Install two nuts on stud and tighten together. Remove 
stud. 


4. Put thread lock and sealer (medium strength) on Y) x x 
threads of stud and install in block. Tighten to OSL Ni = 


specification. 
5. Install cylinder head. 
TORQUE SPECIFICATIONS 


Cylinder Head-to-Block Studs ................ 36 N-m (27 lb-ft) 


MX,5020A1,A38A -19-210CT92 


INSPECT CYLINDER BLOCK 
1. Remove crankshaft. (See this group.) 
2. Clean and check block for cracks. 


3. Cracks not visible to the eye may be detected by 
coating the suspected area with a mixture of 25 percent 
kerosene and 75 percent light engine oil. 


4. Wipe area dry and immediately apply coating of zinc 
oxide dissolved in wood alcohol. If crack is present, 
coating becomes discolored at the defective area. 
Replace block if any cracks are found. 


MX,5020A1,A39 -19-210CT92 


CTM5 (200CT92) 50-20-23 K Series Air Cooled Engine 
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Cylinder Block, Valves and Internal Components/Cylinder Block 


NOTE: A bare block is available for service. 


5. Measure cylinder bore parallel with crankshaft and THAT 

right angles to crankshaft at top and bottom of ring t 

travel. j Am 
Ho i 

6. If cylinder bore exceeds wear limit, replace cylinder 

block or rebore cylinder. (See this group.) == 
ATT 


NOTE: If cylinder is rebored, oversize piston and rings 
must be installed. AD 


7. Install crankshaft. 


CYLINDER BORE SPECIFICATIONS 


-UN-23FEB89 
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Standard O A 88.98—89.00 mm (3.503—3.504 in.) s j 
Wear Limit O O hee a acy 89.06 mm (3.506 in.) ; E) db 
Out-of-Round (MAX) ....o.oooooooo.o oo... 0.063 mm (0.0025 in.) l =e 
Taper (MAX) .........oooooooooo momo. 0.076 mm (0.003 in.) Ç D d$ a 
We 
o 
e) 3 
5 
iR - — s € o 
| a AD S > a FP £ 
MX,5020A1,A40 -19-210CT92 
CTM5 (200CT92) 50-20-24 K Series Air Cooled Engine 
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Cylinder Block, Valves and Internal Components/Cylinder Block 


REBORE CYLINDER BLOCK 


NOTE: The cylinder block can be rebored to use 0.25, 
0.50 or 0.75 mm (0.010, 0.020 or 0.030 in.) 
oversize pistons and rings. Have a reliable repair ; 
shop rebore the block, or use the drill press and a 


honing tool. + £ 
sa y 

1. Rebore cylinder with a honing tool to initial and final = : 4 ) 8 
bore specifications. \ Se $ 
\ = a 5 

2. Align center of bore to press center. Set the press to = \ if 
operate from 200—250 rpm. F = Ñ ; me x i 
<A 2 3 
3. Lower and raise hone until ends extend 20—25 mm TAG, - > > > 


(0.75—1.0 in.) past ends of cylinder. 


4. Turn adjusting nut on one hone until stones contact 
cylinder wall at narrowest point. 


5. Coat inside of cylinder with honing oil. Turn hone by 
hand. If you cannot turn it, hone is too tight. 


6. Start drill press. Move hone up and down in cylinder 
approximately 20 times per minute. 


7. Check cylinder diameter regularly during honing. Stop 
press before measuring. Remove hone from cylinder. 


NOTE: Finish should not be smooth, but have a 40—60° 
cross-hatch pattern. 


IMPORTANT: Check stone for wear or damage. Use 
correct stone for the job. 


CYLINDER INITIAL BORE SPECIFICATIONS 


Piston Oversize: Piston Oversize: Piston Oversize: 
0.25 mm 0.50 mm 0.75 mm 

(0.010 in.) (0.020 in.) (0.030 in.) 
89.21—89.23 mm 89.46—89.48 mm 89.72—89.73 mm 
(3.512—3.513 in.) (3.522—3.523 in.) (3.532—3.533 in.) 


MX,5020A1,A41_-19-210CT92 


CTM5 (200CT92) 50-20-25 K Series Air Cooled Engine 
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Cylinder Block, Valves and Internal Components/Oil Pump 


8. Hone the cylinder an additional 0.028—0.030 mm 
(0.0011—0.0012 in.) for final bore specifications. This 
allows for 0.020 mm (0.0008 in.) shrinkage when cylinder 
cools. 


IMPORTANT: DO NOT use gasoline or commercial 
solvents to clean cylinder bores. 
Solvents will not remove metal particles 
produced during honing. 


9. Clean the cylinder thoroughly using soap, warm water 
and clean rags. Continue to clean cylinder until white 
rags show no discoloration. 


10. Dry the cylinder. Apply engine oil to cylinder wall. 


M98,2040A,A9__-19-210CT92 


DISASSEMBLE AND ASSEMBLE OIL PUMP 
1. Remove crankcase cover. (See this group.) 

2. Remove oil pump assembly (A). 

3. Remove relief spring and ball (B). 

4. Inspect all parts. (See this group.) 


5. Install oil pump assembly. Tighten pump cover cap 
screws to specifications. 


6. Install relief spring and ball. 


7. Install crankcase cover. 
TORQUE SPECIFICATIONS 


Pump Cover Cap Screws .......... 17—23 N-m (150—204 Ib-in.) 


-UN-19FEB91 
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MX,5020A1,A43_-19-210CT92 


CTM5 (200CT92) 50-20-26 


K Series Air Cooled Engine 
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Cylinder Block, Valves and Internal Components/Oil Pump 


INSPECT OIL PUMP 


necessary. 


De 
1. Inspect all parts for wear or damage. Replace as © © Xi Zo 


A—Plate 
B—Spring 


) 

UM 
C—Ball i ¥ 0) 
D—Rotor Shaft t 

E—Outer Rotor hos 

G—Screen 


MX,5020A1,A44 -19-210CT92 
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o 
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2. Measure outside diameters of shaft. Replace both 
shaft and outer rotor if less than specification. 


SPECIFICATIONS 


Minimum Shaft O.D. ..............-000. 12.63 mm (0.497 in.) 


VS 
2 A 


-UN-19FEB91 


pas 
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MX,5020A1,A45 -19-210CT92 


3. Measure rotor shaft bearings. Replace oil pump cover 
or crankcase cover if greater than specifications. 


SPECIFICATIONS 


Maximum Rotor Shaft Bearing I.D. .......... 12.76 mm (0.502 in.) 


-UN-19FEB91 


MX,5020A1,A46_-19-210CT92 


4. Measure thickness of outer rotor. Replace both outer 
rotor and shaft if less than specifications. 


5. Measure out rotor bearing depth (A). Replace oil 
pump cover if greater than specifications. 


oe fa 

OUTER ROTOR SPECIFICATIONS 3 g 

z z 

Minimum Rotor Thickness ............... 11.92 mm (0.470 in.) ? ? 
Maximum Bearing Depth ................ 12.14 mm (0.478 in.) 


M80207 


MX,5020A1,A47_-19-210CT92 
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Cylinder Block, Valves and Internal Components/Remove, Inspect and Install Oil Filter Manifold—If Equipped 


6. Measure inside diameter of rotor bearing. Replace oil 
pump cover if greater than specifications. 


7. Measure outside diameter of rotor. Replace both rotor 
and shaft if less than specifications. 


OUTER ROTOR SPECIFICATIONS 


-UN-O9JAN91 


Maximum Bearing |.D. .................. 29.15 mm (1.148 in.) 
Minimum Rotor O.D. .......o.oocooco.o oo... 28.90 mm (1.139 in.) 


M80156 


MX,5020A1,A48_-19-210CT92 


8. Measure relief valve spring. Replace if free length is 
less than specification. 


E 
z 
2 
REMOVE, INSPECT AND INSTALL OIL 
FILTER MANIFOLD—IF EQUIPPED 
1. Remove oil filter and manifold. 
2. Inspect oil filter. Replace if excessively contaminated 3 
or damaged. 5 
3. Inspect oil passages for clogs. Clean if needed. i 
4. Inspect rubber gasket. Replace if worn or damaged. È 
> 
5. Install filter and manifold. 
MX,5020A1,A50 -19-210CT92 
CTM5 (200CT92) 50-20-28 K Series Air Cooled Engine 
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Cylinder Block, Valves and Internal Components/Inspect and Replace 


INSPECT AND REPLACE GOVERNOR 


IMPORTANT: Removal damages governor. If not 
damaged, do not remove. 


1. Remove crankcase cover. (See this group.) 


-UN-07SEP88 


2. Inspect governor. If necessary to replace, remove with 
screwdriver. 


3. If removed, press shaft (C) back into block until it 
protrudes 32.2—32.8 mm (1.267—1.291 in.). : 


M51762 


NOTE: Assemble sleeve and gear before installing 
assembly on shaft. 


4. Install sleeve (A) onto governor gear (B). 


5. Install governor assembly onto shaft. Push down on 
assembly until it snaps into place. 


MX,5020A1,A51 -19-210CT92 


INSPECT AND REPLACE GOVERNOR 
SHAFT 


NOTE: It is not necessary to remove governor shaft 
unless damaged. 


1. Remove crankcase cover. (See this group.) 


-UN-19FEB91 


2. Inspect shaft (A). Replace if damaged. 


3. To replace shaft, loosen nut (E) on lever (C). 


M54797 


4. Remove retaining pin (D), governor shaft and washer 


(B). 


A—Governor Shaft 


5. Install washer, shaft and retaining pin. Tighten nut to B—Washer 
7 N-m (62 lb-in.). C—Governor Lever 
D—Retaining Pin 
E—Nut 
MX,5020A1,A52 -19-210CT92 
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Cylinder Block, Valves and Internal Components/Inspect and Replace 


CTM5 (200CT92) 50-20-30 K Series Air Cooled Engine 
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Group 25 
Ignition and Charging System 


REMOVE AND INSTALL STATOR 
1. Remove flywheel. (See Group 10.) 
2. Disconnect stator lead. 


3. Remove screws (A) and stator (B). 


-UN-19FEB91 


4. Install stator. 


5. Connect stator lead. 


M54798 


(o>) 


. Install flywheel. 


MX,5025A1,A1__-19-210CT92 


REMOVE AND INSTALL ARMATURE WITH 
COIL 


1. Remove blower housing. (See Group 10.) 


2. Disconnect wiring lead (A). a ar 


3. Remove cap screws (B) and armature with coil (C). 


-UN-23FEB89 


4. Loosely install armature with coil. 


HS 


M50147 


5. Connect wiring lead. 
6. Adjust armature air gap. (See this group.) 


7. Install blower housing. 


MX,5025A1,A2 _-19-210CT92 


CTM5 (200CT92) 50-25-1 K Series Air Cooled Engine 
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Ignition and Charging System/Adjust Armature Air Gap 


ADJUST ARMATURE AIR GAP 
1. Turn flywheel magnet away from armature. 
2. Insert feeler gauge, between flywheel and armature. 


3. Push armature against flywheel and tighten screws 
(A). 


-UN-31AUG88 


4. Turn flywheel to remove feeler gauge. 


M50148 


AIR GAP SPECIFICATIONS 


Feeler Gauge Blade ............-...0-00. 0.30 mm (0.012 in.) 


MX,5025A1,A3__-19-210CT92 


CTM5 (200CT92) 50-25-2 K Series Air Cooled Engine 
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Group 30 
Starting Systems 


OTHER MATERIAL 


Number Name Use 
Mineral Spirits Clean Armature 
Multipurpose Grease Grease Starter Parts 


M98,2030A,ZB__-19-210CT92 


SERVICE PARTS KITS 


The following kits are available through your parts 
catalog: 


Complete Recoil Starter 
Electric Starter 
Complete Starter 


Brush Kit 
Clutch Kit 


MX,5030A1,A0  -19-210CT92 


DISASSEMBLE RECOIL STARTER—IF 
EQUIPPED 


1. Remove starter. 


2. Pull handle out about 30 cm ( 1 ft). Tie knot (A) to 
prevent rope from winding back onto reel. 


-UN-23FEB89 


3. Pry knot (B) out of handle and untie. 


4. Remove handle from rope. 


TY13495 


5. While holding reel with thumb, untie knot (A). Slowly 
release reel tension. Do not let rope get wedged 
between reel and housing. 


CAUTION: Wear gloves and protective goggles 
for remaining steps. 


6. Remove screw (C) and ratchet cover. 


MX,5030A1,A1__-19-210CT92 


CTM5 (200CT92) 50-30-1 K Series Air Cooled Engine 
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PN=464 


Starting Systems/Recoil Starter 


CAUTION: A loaded spring operates under 
great pressure. Make sure spring tension 
between reel and housing is released before 
removing reel. 


7. Turn the reel one half turn clockwise so no spring 
tension can be felt. 


-UN-23FEB89 


TY13496 


MX,5030A1,A2__-19-210CT92 


8. Spring is stored in spring case (C) in housing. Lift reel 
straight up so spring remains seated in housing. 


9. Carefully unhook spring tang (A) from catch (B). 


10. Remove spring case from housing. 


-UN-23FEB89 


TY13497 
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CTM5 (200CT92) 50-30-2 K Series Air Cooled Engine 
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Starting Systems/Recoil Starter 


INSPECT RECOIL STARTER 


-UN-23FEB89 


TY13498 


A—Screw D—Reel G—Housing J—Rope 
B—Retainer E—Spring H—Handle K—Spring 
C—Spring F—Case I—Screw (4 used) L—Pawl 


Inspect and replace all damaged or worn parts. 


MX,5030A1,A3__-19-210CT92 


REPLACE SPRING Y 


CAUTION: Spring is wound under great tension y A 
in reel or spring case. Do not let spring fly l 


ES 
loose. Hold spring firmly in place while FS le 4 
s u i 


replacing. 


-UN-09JAN91 


1. Working from the center out, carefully unwind spring A 
from spring case or reel. SAA 


2. Hook outside spring tang in reel or case. Wind spring 
into reel or spring case, working toward center. 


MX,5030A1,A4__-19-210CT92 


CTM5 (200CT92) 50-30-3 K Series Air Cooled Engine 
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Starting Systems/Recoil Starter 


ASSEMBLE RECOIL STARTER 
1. Wind rope counterclockwise onto reel. 


2. Place spring case (B) into housing with spring tang 
over catch (C). 


-UN-23FEB89 


3. Install reel in spring case, with round peg (E) aligned 
with end of spring (F). 


4. Turn reel counterclockwise until you feel tang hook on 
catch. 


TY 13499 


A—Spring 
B—Case 
C—Catch 
D—Reel 
E—Round Peg 
F—End of Spring 


MX,5030A1,A5__-19-210CT92 


5. Turn reel two turns counterclockwise to preload 
spring. 


6. While holding reel to keep it from unwinding, feed end 
of rope through hole. Tie knot (A) to hold rope. 


7. Install handle and secure with knot (B). 

8. Remove knot (A). 

9. Install spring (C) and ratchet cover (E) with opening(s) 
in cover over pawl(s) (D). Check for free movement of 


pawls. 


10. Pull rope to check for proper operation. 


11. Install recoil starter on engine. 


A—Knot 
B—Knot 
C—Spring 
D—Pawls 
E—Retainer 


-UN-23FEB89 


TY13500 
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CTM5 (200CT92) 50-30-4 K Series Air Cooled Engine 
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Starting Systems/Electric Starter 


ANALYZE ELECTRIC STARTER CONDITION 


1. The starter overheats because of: 
e Long cranking. 
e Armature binding. 


2. The starter operates poorly because of: 

e Armature binding. 

e Dirty or damaged starter drive. 

e Badly worn brushes or weak brush springs. 
e Excessive voltage drop in cranking system. 
e Battery or wiring defective. 

e Shorts, opens, or grounds in armature. 


NOTE: Starter repair is limited to brushes, end caps, and 
starter drive. Fields in starter are permanent 
magnets and are not serviceable. If housing or 
armature is damaged, replace starter. 


MX,5030A1,A7__-19-210CT92 


CTM5 (200CT92) 50-30-5 


K Series Air Cooled Engine 
220596 


PN=468 


Starting Systems/Electric Starter 


BENCH TEST SOLENOID DRIVE STARTER 


NOTE: Perform bench test before disassembling starter 
motor to determine cause of problem. 


IMPORTANT: Never operate motor longer than 20 
seconds. Allow at least two minutes for 
cooling and battery recovery before 
operating again. Overheating, caused 
by excessive operation, will seriously 
damage starting motor. 


1. Disconnect battery leads from battery. 
2. Remove starter from engine. 


3. Connect 12-volt battery (A) to starter battery terminal 
(B) and starter frame (C) using heavy duty cables. 


4. Connect remote start switch (D) between switch 
terminal (E) and battery terminal (B). 


NOTE: A short piece of wire with a small clip on the end 
will allow a more positive connection at the 
switch terminal. 


When switch is activated, starter should engage and run. 


IF SOLENOID CHATTERS; hold-in winding is 
open-circuited. 


IF NOTHING HAPPENS; either the solenoid pull-in 
winding is open-circuited or mechanical parts are 
sticking. 


IF SOLENOID ENGAGES, BUT MOTOR DOES NOT 
RUN; check solenoid switch continuity, brushes, armature 
and field windings. 


Solenoid cannot be repaired, replace it. 


A—12-Volt Battery 
B—Battery Terminal 
C—Starter Frame 
D—Remote Start Switch 
E—Switch Terminal 


MX,5030A1,A8 
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M37149 
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CTM5 (200CT92) 50-30-6 


K Series Air Cooled Engine 
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Starting Systems/Electric Starter 
TEST SOLENOID 
Oa a 
NOTE: If bench test indicated solenoid problems, use an 
ohmmeter or test light to check solenoid. >. 
1. Test solenoid terminals (A and B) for continuity. There 8 
should be no continuity. 7 
2. Depress switch arm (C). There should be continuity 
when arm is fully depressed. i 
3. Test for open circuits between terminal (B) and tang 2 
(D). There should be continuity. 
4. Test for open circuits between tang (D) and body (E). A—Terminal 
There should be continuity. B—Terminal 
C—Switch Arm 
If solenoid fails any test, it is defective and must be D—Tang 
d E—Solenoid Body 
replaced. 
MX,5030A1,A9  -19-210CT92 

CHECK STARTER ARMATURE ROTATION 
1. Remove starter cover. 
2. Remove starter. 
3. Rotate armature (A). < 5 
4. If armature does not rotate freely, armature may be } R l 
bent or bearings may be worn. Disassemble and inspect LA) P 
starter. (See this group.) ; S 

> 
5. Install starter and cover. 


50 
30 
7 
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CTM5 (200CT92) 50-30-7 K Series Air Cooled Engine 
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Starting Systems/Electric Starter 


INSPECT STARTER 


TIN 


ga aee e m e ee mai 


A—Front Cover E—Pinion Stopper Half 


B—Solenoid F—Retaining Clip 
C—Shift Lever G—Pinion Stopper Half 
D—Washer H—Pinion 


1. Mark body and covers for correct alignment during 
reassembly. 


2. Separate pinion stopper halves (E and G) to 
remove retaining clip (F). 


3. Inspect parts for wear or damage. 


4. Measure brushes. Replace brushes as a set if 
length of any one is less than 6 mm (0.240 in.). 


bate ater oami a es art ian oS 


-UN-31AUG88 


M50121 


|—Armature M—Brush 
J—End Cover N—Brush Holder 
K—Insulator O—Body 


L—Brush Spring 


5. Test starter armature and brushes. (See this 
group.) 


6. Apply a thin coat of multipurpose grease to: 

—sliding surfaces of armature and solenoid shift 
lever. 

—armature shaft spline. 

—points where shaft contacts cover. 


7. Assemble starter. 


MX,5030A1,A11_-19-210CT92 


CTM5 (200CT92) 


50-30-8 


K Series Air Cooled Engine 
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Starting Systems/Electric Starter 


TEST STARTER ARMATURE 


IMPORTANT: Do not clean armature with solvent. 
Solvent can damage insulation on 
windings. Use only mineral spirits and 
a brush. 


1. Locate short circuits by rotating armature on a growler 
while holding a hacksaw blade or steel strip on armature. 
The hacksaw blade will vibrate in area of short circuit. 


-UN-25AUG88 


M24861 


2. Shorts been bars are sometimes caused by dirt or N24861 ! 
copper between bars. Inspect for this condition. 


3. If test indicates short circuited windings, clean the 


commutator of dust and fillings. Check armature again. If 
test still indicates short circuit, replace armature. 


MX,5030A1,A12 -19-210CT92 


4. Test for grounded windings using an ohmmeter or test 
light. 


Armature windings are connected in parallel, so each 
commutator bar needs to be checked. 


E 
If test shows continuity, a winding is grounded and the z 
armature must be replaced. 3 
g 


M98,2030A,AH _-19-210CT92 


5. Test for open circuited windings using an ohmmeter or y 
test light. 


If test shows no continuity, there is an open circuit and 
armature must be replaced. 


-UN-31AUG88 
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CTM5 (200CT92) 50-30-9 K Series Air Cooled Engine 


220596 
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Starting Systems/Electric Starter 


TEST FIELD COIL 


NOTE: Continuity tests are similar for all units. 
Illustrations are representative only. 


If equipped with brushes on body: 


Replace field coil if not according to specifications. 


CONTINUITY TEST 


-UN-31AUG88 


M50115 


Brush-to-Housing ........... 0. eee eee eee Continuity 
Brush-to-Brush ... 0.0... 0. eee ee Continuity 

co 
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Section 100 
COMPONENT ANALYSIS AND GENERAL 


REPAIR 
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Crankshaft and Connecting Rod Wear . 100-10-5 
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CTM5 (200CT92) 100-1 K Series Air Cooled Engine 
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Contents 


CTM5 (200CT92) 100-2 K Series Air Cooled Engine 


220596 


PN=505 


Group 05 
Valves 


INSPECT VALVES 


1. Remove carbon from valve head, face and stem with 
a power-operated wire brush. Be sure carbon is 
removed, not merely burnished. (8) 


2. Check valve faces, heads and stems for defects. 


-UN-21AUG92 


3. Replace warped valves (A) or valves with less than 
0.6 mm (0.02 in.) margin (B). Valve stem ends (C) 


should be ground square before you check dl 


valve-to-tappet clearance. 


M38087 


MX,10005A1,A1_-19-210CT92 


4. Inspect valve stem for bend using V-blocks and a dial 
indicator. Turn valve slowly and read variation on 
indicator. Replace if variation is greater than 
specification. 


BEND SPECIFICATION (MAX) 


ValVO Stem una o aid 0.03 mm (0.001 in.) 


-UN-07SEP88 


M51753 
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ANALYZE VALVES 


Lead deposits on the intake valve are caused by exhaust 
gas leakage past the valve. This indicates that the valve 
is not seating properly. 


IMPORTANT: Do not grind the exhaust valve or valve 
life will be shortened. 


-UN-06SEP88 


Grind intake valve and reface the seat to correct this 
condition. 


M29934 


NOTE: Be sure to reset valve-to-tappet clearance after 
grinding valves. 
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Valves/Valves 


Valve stem corrosion is caused by moisture in the 
engine. Moisture in the fuel-air-mixture can condense 
inside the engine when the engine is stopped and cools 
down. 


Valve corrosion can also occur during storage. Fogging 
or pouring oil in the combustion chamber before storing 
helps prevent valve corrosion. 


Corroded or pitted valves collect deposits and may 
cause sticking valves. Replace badly corroded or pitted 
valves. 


MX,2415G,37 


-UN-31AUG88 


M5563 


-19-210CT92 


Exhaust valves are designed to function in temperatures 
exceeding (2760°C) 5000°F. However, when operating at 
high temperatures for long periods of time, valve burning 
may occur. Valves running too hot will show a dark 
discoloration of the valve stem into the area protected by 
the valve guide. Another indication is distortion of the 
valve margin (A) and valve face (B). Valve inserts may 
also begin to burn away. 


IMPORTANT: Do not run the engine with blower 
housing removed. 


Poor engine cooling due to dirt or obstructions is a 
common cause for overheating an engine and the 
valves. Remove blower housing and clean the engine 
cooling fins. 


Other causes for valves running hot are worn valve 
guides or valve springs, incorrect valve clearance, lean 
fuel-air mixture and incorrect or overheated spark plug. 


MX,2415G,38 


-UN-06SEP88 


M30024 
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CTM5 (200CT92) 100-05-2 


K Series Air Cooled Engine 
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Valves/Valves 


Using old or stale gasoline is a common cause for sticky 
valves (A). 


This gummy deposit can be seen on the valve. When 
this condition exists, the carburetor may also contain 
gum deposits and will require a complete cleaning. 


Always use fresh gasoline and drain fuel tank, lines, and 
carburetor before storing tractor. 


-UN-06SEP88 


M29936 
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LAP VALVES y ee 


1. If seat does not make proper contact, lap the valve 
into the seat. 


2. Apply small amount of fine lapping compound to face 


of valve. ES > e 


3. Grip top of valve with a vacuum cup tool. Turn valve 


to lap valve to seat. 
4. Lift valve from seat every 8 to 10 strokes. Lap until a > EA an 


uniform ring appears around the surface of the valve 
face. 


-UN-31AUG88 


M50041 


5. Wash all parts in solvent to remove lapping 
compound. Dry parts. 


6. Check position of lap mark on valve face. Lap mark 
must be on or near center of valve face. 


MX10005A1,A3__-19-210CT92 


CTM5 (200CT92) 100-05-3 K Series Air Cooled Engine 
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Valves/Valves 


CTM5 (200CT92) 100-05-4 K Series Air Cooled Engine 
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Piston, Piston Rings, Crankshaft and Connecting Rod 


Group 10 


ANALYZE PISTON RING WEAR 


Rings of the wrong size or rings having improper end 
gap will not conform to the shape of the cylinder. This 
results in high oil consumption and excessive blow-by. 


Ring end gaps should be staggered on the piston during 
installation. End gaps in alignment can also cause oil 
consumption and blow-by. 


Light scuffing or scoring (A) of both rings and piston 
occurs when unusually high friction and combustion 
temperatures approach the melting point of the piston 
material. 


When this condition exists, it is due to one or more of 
the following probable causes: 


1. Dirty cooling shroud and cylinder head. 

2. Lack of cylinder lubrication. 

3. Improper combustion. 

4. Wrong bearing or piston clearance. 

5. Too much oil in crankcase causing fluid friction. 


MX10010A1,A1  -19-210CT92 


-UN-06SEP88 


M29943 


The engine operating at abnormally high temperatures 
may cause varnish, lacquer or carbon deposits (A) to 
form in the piston grooves making the rings stick. When 
this happens, excessive oil consumption and blow-by will 
occur. 


Engine overheating and ring sticking is usually caused 
by one or more of the following: 


. Overloading. 

. Incorrect ignition timing. 
. Lean fuel mixture. 

. Dirty cooling fins. 

. Incorrect oil. 

. Low oil supply. 

. Stale fuel. 


NOOR WOD — 


-UN-06SEP88 


M29944 
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K Series Air Cooled Engine 
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Piston, Piston Rings, Crankshaft and Connecting Rod/Analyze 


Vertical scratches (A) across the piston rings are due to 
an abrasive in the engine. Abrasives may be airborne, 
may have been left in the engine during overhaul or may 
be loose lead and carbon deposits. 


When this condition exists, check for one or more of the 
following: 


1. Damaged, collapsed or improperly installed air filter. 


2. Loose connection or damaged gasket between air 
cleaner and carburetor. 


-UN-06SEP88 


3. Air leak around carburetor-to-cylinder block gasket. 


M29945 


4. Air leakage around throttle shaft. 


5. Failure to properly clean cylinder bore after 
reconditioning engine. 


MX,2420G,70 -19-210CT92 


Abrasive particles in engine oil cause scratches on side 
rails (A) of oil control ring. Inner spacer (B) wear or 
distortion may case: 

—High oil consumption. 

—Increased deposits in combustion chamber. 


—Sticking compression rings. 8 
g 
Increased oil consumption may be caused by: ż 
—Worn side rails with low tension. 
—Worn or distorted inner spacer. Ñ 
o 
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Piston, Piston Rings, Crankshaft and Connecting Rod/Analyze 


ANALYZE PISTON WEAR 


Detonation, is abnormal combustion causing excessive 
temperature and pressure in the combustion chamber. 
Commonly called carbon knock, spark knock or timing 
knock, detonation occurs as the compressed fuel-air 
mixture ignites spontaneously to interrupt the normal 
ignition. 


The following is a list of possible causes for detonation: 


1. Lean fuel mixture. 

2. Low octane fuel. 

3. Advanced ignition timing. 

4. Engine lugging. 

5. Build-up of carbon deposits on piston or cylinder 
head, causing excessive compression. 

6. Wrong cylinder head or milling of head increasing 
compression ratio. 


-UN-06SEP88 


M29947 
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Pre-ignition is the igniting of the fuel-air mixture prior to 
regular ignition spark. Pre-ignition causes internal shock, 
resulting in pings, vibration, detonation and power loss. 
Severe damage to piston (A), rings and valves results 
from pre-ignition. 


Check the following for causes of pre-ignition: 


1. Internal carbon deposits. 

2. Incorrect spark plug (high heat range). 
3. Broken ceramic in spark plug. 

4. Sharp edges on valves. 


-UN-06SEP88 
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Piston, Piston Rings, Crankshaft and Connecting Rod/Analyze 


Check rod and piston alignment when piston shows a 
diagonal wear pattern (A) extending across the skirt of 
the piston. Contact with the cylinder wall shows on 
bottom of skirt at left and ring lands on the right. 


A cylinder bored at an angle to the crankshaft can also 
cause improper ring contact with the cylinder. 


This condition causes: 


-UN-06SEP88 


1. Rapid piston wear. 
2. Uneven piston wear. 
3. Excessive oil consumption. 


M29948 
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A broken retaining ring caused the damage (A) shown. 
Retaining rings loosen or break due to: 


1. Rod misalignment. 

2. Excessive crankshaft end play. 
3. Crankshaft journal taper. 

4. Weak retaining rings. 


5. Incorrectly installed retaining rings. i | 
; maaan s (a (= 
Inertia can cause a broken retaining ring to beat out the | 


-UN-06SEP88 


piston and cylinder, causing extensive damage. 


1 
| 
i] 
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Piston, Piston Rings, Crankshaft and Connecting Rod/Analyze 


ANALYZE CRANKSHAFT AND CONNECTING 
ROD WEAR 


Check connecting rod and cap for damage or unusual 
wear patterns. 


Lack of lubrication or improper lubrication can cause the 
connecting rod and cap to seize the crankshaft. 


When the rod and cap seize to the crankshaft, the 
connecting rod and piston may both break causing other 
internal damage. Inspect block carefully before rebuilding 
engine. 


Crankshaft and connecting rod damage can result from: 
1. Engine run low on oil or without oil. 


2. Oil not changed regularly. 
3. Bearing cap installed incorrectly. 


MX10010A1,A3 _-19-210CT92 
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Piston, Piston Rings, Crankshaft and Connecting Rod/Analyze 


CTM5 (200CT92) 100-10-6 K Series Air Cooled Engine 
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Group 15 
Cylinder Block 


DEGLAZE CYLINDER BORE 


1. Deglaze cylinder bore using a rigid hone with a 220 to 
300 grit stone. 


NOTE: A cutaway of a cylinder bore is shown for clarity 
of photograph. 


2. Use hone as instructed by manufacturer to obtain 45° 
crosshatch pattern as shown. 


IMPORTANT: Do not use gasoline, kerosene, or 
commercial solvent to clean cylinder 
bores. Solvents will not remove all 
abrasives from cylinder walls. 


3. Clean cylinder walls using clean white rags and water. 
Continue to clean cylinder until white rags show no 
discoloration. 


-UN-02DEC88 
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Cylinder Block/Deglaze Cylinder Bore 


CTM5 (200CT92) 100-15-2 K Series Air Cooled Engine 
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Service—FB460V ............... 50-05-6 Blower housing 
Service—FC150V ............... 30-05-4 Remove and install—FA130D ....... 20-10-1 
Service—FC290V/FC400V/FC420V/FC540V40-05-10 Remove and instal—FA210D-AS17 ... 20-10-2 
Service—FG150D ............... 25-05-6 Remove and install—FA210D-AS19-01 . 20-10-2 
Service—FG150G 22.26.6000 eae: 25-05-6 Remove and install—FA210D-AS20 ... 20-10-1 
Service—KF82D/FZ340D .......... 35-05-4 Remove and instalK-FA210D-BS17 ... 20-10-2 
Armature—FA130D Remove and install—FA210D-CS17 ... 20-10-2 
Adjust air gap ...........o.oo.o.o... 20-25-1 Remove and install —FA210V ....... 21-10-1 
Remove and install .............. 20-25-1 Remove and install—FE290D ....... 45-10-1 
Armature—FA210D Remove and install—FE290R ....... 45-10-1 
Adjust air gap ...........ooo.oo.o.. 20-25-1 Remove and instal—FG150D ....... 25-10-1 
Remove and install .............. 20-25-1 Remove and install—FG150G ....... 25-10-1 
Armature—FA210V Remove and installI—KF82D/FZ340D .. 35-10-1 
Adjust air ti ate ae ee A 21-25-1 Blower housing—Electric start 
Remove and install .............. 21-25-1 Remove and install—FB460V ....... 50-10-2 
Armature—FB460V Remove and install—FC290V ....... 40-10-2 
AUSE AIG AD: oa Sik nel sa saan Remove and install—FC400V/FC420V . 40-10-2 
Remove and install .............. 50-25-1 Remove and instal—FC540V ....... 40-10-2 
Armature—FC150V Blower housing—Recoil starter 
ROMS AU A O E Remove and install—FB460V ....... 50-10-1 
Remove and etal cen weii o SEn Remove/instal—FC290V/FC400V/FC420V 40-10-1 
Armature—FC290V/FC400V/FC420V/FC540V Breather 
Adjust ait JAP ii ieie Se we ae poe oleae Service primary—FA210V........... 21-05-3 
Remove and install .............. 40-25-1 Service secondary—FA210V ........ 21-05-4 
Armature PEZ30 Service—FA130D-AN00 ........... 20-05-6 
DOSS a A a ar E De Service—FA130D-AS16/AS19 ....... 20-05-5 
ger ea E aves Service—FA210D-AS17/BS17/CS17 . . . 20-06-11 
Rubee area P Service—FA210D-AS19-01 ......... 20-06-11 
eta TS a ey Service—FA210D-AS20 ........... 20-06-10 
Remove and install .............. 45-25-1 . 
Service—FB460V ............... 50-05-5 
Armature—FG150D 
Adjust airgap .................. 25-25-1 POEET O AAA AATE A A Wa 
: Service—FC290V/FC400V/FC420V/FC540V40-05-9 
Remove and install .............. 25-25-1 
Service—FE290D ............... 45-05-6 
Armature—FG150G 
Adjust air GAB o lids etobicoke ea 25-25-14 Service—FE290R A ts Ube Cee Ls 45-05-6 
R d na oe eee ae one 25-25-14 Service—FG150D ............... 25-05-6 
emove and insta 
Armature—KF82D/FZ340D Service—FG1 BOG ir acer ate ake tet oe 25-05-6 
Remove and install .............. 35-25-2 Service—KF82D/FZ340D .......... 35-05-3 
Automatic compression release 
Inspect—FA210D-AS20 ........... 20-20-8 
Inspect—FC150V ............... 30-20-4 C 
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Camshaft—FA130D Carburetor—FA130D-AS16/AS19 
INSPOCt. iio Ga Aa as 20-20-7 Disassemble, inspect and assemble .. . 
Inspect plain bearings ............ 20-20-7 Remove and install .............. 
Remove and install .............. 20-20-6 Carburetor—FA210D-AS17/BS17/CS17 
Camshaft—FA210D Disassemble, inspect and assemble . . . 
INSPECT. ns he a ih Eee 20-20-7 Remove and install .............. 
Inspect plain bearings cys neat a ROR Rats ony 20-20-7 Carburetor—FA210D-AS19-01 
Remove and install .............. 20-20-6 Disassemble, inspect and assemble . . . 
Camshaft—FA210V Remove and install .............. 
Inspect . cite Ri A 21-20-6 Carburetor—FA210D-AS20 
a ae E | Se Disassemble, inspect and assemble .. . 
eh et ys Remove and install .............. 
Camshaft—FB460V 
Carburetor—FA210V 
Ispect plain bearings 117000100000 «8020.8 Disassemble, inspect and assemble.. 
Remove and install .............. 50-20-7 Remove- ano metal tr 
Camshaft—FC150V Carburetor—FB460V 
INSPECT io etd Pee eee ee Bes 30-20-3 Disassemble, inspect and assemble . . . 
Inspect plain bearings ............ 30-20-3 Remove and Install .............. 
Remove and install .............. 30-20-2 Carburetor—FC150V 
Camshaft—FC290V/FC400V/FC420V/FC540V Disassemble, inspect and assemble .. . 
Adjust axial play—FC290V/FC540V 40-20-6 Remove and install .............. 
[E A A pal ant 40-20-3 Carburetor—FC290V 
Inspect plain bearings ............ 40-20-4 Disassemble, inspect and assemble .. . 
Remove and install .............. 40-20-3 Remove and install .............. 
Camshaft—FE290D Carburetor—FC400V 
INSPECT ky Santee gael diane eee ese ote 45-20-3 Disassemble, inspect and assemble ... 
Inspect plain bearings ............ 45-20-3 Remove and install .............. 
Remove and install .............. 45-20-2 Carburetor—FC420V 
Camshaft—FE290R Disassemble, inspect and assemble .. . 
INSPOCt av suet ee yaaa oe ete ek eG 45-20-3 Remove and install .............. 
Inspect plain bearings O at Ban 45-20-3 Carburetor—FC540V 
SE ae aa RS MAS te 45-20-2 Disassemble, inspect and assemble .. . 
= Remove and install .............. 
Inspect . e 25-20-7 Carburetor—FE290D 
a ae e ==. Disassemble, inspect and assemble .. . 
Camshaft-FGi50G i (ati(i‘( seéé‘tsté~™SF Remove and install .............. 
Carburetor—FE290R 
INSPECT. wrt tk Sok tee A tr a a ae 25-20-7 . 
Inspect ball bearing .............. 25-20-8 Disassemble, inspect and assemble . . . 
Inspect plain bearings ............ 25-20-8 Remove ANG Install ss 3.3 000 eens es 
Remove and install .............. 25-20-6 Carburetor—FG150D 
Camshaft—KF82D/FZ340D Disassemble, inspect and assemble ... 
Remove and install .............. 35-20-6 Remove and install .............. 
Adjust end play ................ 35-20-8 Carburetor—FG150G 
INSPECT: o ado Gor nee areas as 35-20-7 Disassemble, inspect and assemble .. . 
Inspect ball bearings ............. 35-20-7 Remove and install .............. 
Carburetor serial number location ...... 10-15-5 Carburetor—KF82D/FZ340D 
Carburetor—FA130D-ANOO Disassemble, inspect and assemble .. . 
Disassemble, inspect and assemble ... 20-05-4 Remove and install .............. 
Remove and install .............. 20-05-2 Connecting rod, analyze wear ........ 
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20-05-3 
20-05-2 


20-06-6 
20-06-3 


20-06-6 
20-06-4 


20-06-5 
20-06-2 


21-05-2 
21-05-1 


50-05-3 
50-05-2 


30-05-2 
30-05-1 


40-05-5 
40-05-1 


40-05-5 
40-05-2 


40-05-5 
40-05-2 


40-05-5 
40-05-4 


45-05-4 
45-05-2 


45-05-4 
45-05-2 


25-05-4 
25-05-3 


25-05-4 
25-05-3 


35-05-2 
35-05-1 
100-10-5 
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Connecting rod—FA130D 
Disassemble, inspect and assemble ... 
INSPOCt ses ete, e oe ee ee a aha 
Remove and install .............. 
Connecting rod—FA210D 
Disassemble, inspect and assemble .. . 
INSPECT iii ee a eid ee 
Remove and install .............. 
Connecting rod—FA210V 
Disassemble, inspect and assemble .. . 
INSPECT iio ia eae ete A 
Remove and install .............. 
Connecting rod—FB460V 
Disassemble, inspect and assemble .. . 
INSPOCt att AG Un nd Bal tad Sees 
Remove and install .............. 
Connecting rod—FC150V 
Disassemble, inspect and assemble .. . 
INSPOCt widen La Re pe a ee eee ad 
Remove and install .............. 
Connecting rod—FC290V/400V/420V/540V 
Disassemble, inspect and assemble ... 
Inspect ......o.oooooooo ooo oo ooo 
Remove and install .............. 
Connecting rod—FE290D 
Disassemble, inspect and assemble ... 
aspect ch bs ic de Fas 
Remove and install .............. 
Connecting rod—FE290R 
Disassemble, inspect and assemble .. . 
A geet a 
Connecting rod—FG150D 
Disassemble, inspect and assemble ... 
E eGo ies Pantene Bete RG 
Remove and install .............. 
Connecting rod—FG150G 
Disassemble, inspect and assemble .. . 
INSPOCt: iia a iii es 
Remove and install .............. 
Connecting rod—KF82D/FZ340D 
INSPECT. ic a Leelee eeu ey 
Disassemble, inspect and assemble ... 
Remove and install .............. 
Crankcase cover 
Remove and install—FA130D ....... 
Remove and install—FA210D ....... 
Remove and install—FA210V ....... 
Remove and install—FB460V ....... 
Remove and install—FC150V ....... 


Page Page 
Crankcase cover—Continued 
Remove and install—FC290V ....... 40-20-2 
20-20-10 Remove and install—FC400V/FC420V . 40-20-2 
20-20-13 Remove and install—FC540V ....... 40-20-2 
20-20-9 Remove and instal—FE290D ....... 45-20-2 
Remove and instal—FE290R ....... 45-20-2 
20-20-10 Remove and install—FG150D ....... 25-20-6 
20-20-13 Remove and install—FG150G ....... 25-20-6 
20-20-9 Remove and install—KF82D/F72340D .. 35-20-6 
Crankshaft, analyze wear ........... 100-10-5 
21-20-9 Crankshaft—FA130D 
21-20-12 Check alignment (TIR) ............ 20-20-17 
21-20-8 Inspect ball bearing .............. 20-20-17 
Inspect plain bearing ............. 20-20-16 
50-20-14 Measure end play ............... 20-20-17 
Remove, inspect and install ........ 20-20-15 
20-20-16 Replace bearing shell ............ 20-20-16 
poenta Crankshaft—FA210D 
Check alignment (TIR) ............ 20-20-17 
30-20-5 Inspect ball bearing .............. 20-20-17 
30-20-8 Inspect plain bearing ............. 20-20-16 
30-20-5 Measure end play ............... 20-20-17 
Remove, inspect and install ........ 20-20-15 
40-20-12 Replace bearing shell ............ 20-20-16 
40-20-14 Crankshaft—FA210V 
40-20-11 Check alignment (TIR) ............ 21-20-16 
Inspect plain bearings ............ 21-20-15 
45-20-9 Measure end play ............... 21-20-16 
45-20-12 Remove, inspect and install ........ 21-20-14 
45-20-8 Replace bearing shell ............ 21-20-15 
Crankshaft—FB460V 
45-20-9 Adjust end play ................ 50-20-21 
45-20-12 Check alignment (TIR) ............ 50-20-20 
Inspect ball bearing .............. 50-20-20 
25-20-11 Inspect plain bearing ............. 50-20-19 
25-20-13 Measure end play ............... 50-20-20 
25-20-10 Remove, inspect and install ........ 50-20-18 
Crankshaft—FC150V 
25-20-11 Check alignment (TIR) ............ 30-20-11 
Inspect ball bearing .............. 30-20-11 
nia Inspect plain bearing ............. 30-20-10 
29720019 Measure end play... 00.0... 30-20-11 
Remove, inspect and install ........ 30-20-9 
35-20-14 Crankshaft—FC290V/FC400V/FC420V/FC540 
35-20-11 Remove, inspect and install ........ 40-20-16 
35-20-10 Crankshaft—FC290V/FC400V/FC420V/FC540V 
Adjust end play ................ 40-20-19 
20-20-6 Check alignment (TIR) ............ 40-20-19 
20-20-6 Inspect ball bearing .............. 40-20-18 
21-20-5 Inspect plain bearing ............. 40-20-17 
50-20-7 Measure end play ............... 40-20-19 
30-20-2 Replace bearing shell—FC290V ..... 40-20-18 
| n dex-3 220596 


PN=512 


Index 


INDX 
4 


Page Page 

Crankshaft—FE290D Cylinder block—FE290R 

Adjust end play ................ 45-20-17 INSPECt Arani bees SE a tts 45-20-19 

Check alignment (TIR) ............ 45-20-16 Rebore coco 45-20-20 

Inspect ball bearing .............. 45-20-16 Cylinder block—FG150D 

Inspect plain bearing ............. 45-20-15 INSPOCt wk. vag Ds Reese Re ae hs 25-20-18 

Measure end play ............... 45-20-16 O e Pon prendre bashed tes Ge bd 25-20-20 

Remove, inspect and install ........ 45-20-14 Cylinder block—FG150G 
Crankshaft—FE290R INSPECT sao ee Peas Bed whe takes 25-20-18 

Adjust end play ................ 45-20-17 Rebore co. 25-20-20 

Check alignment (TIR) ............ 45-20-16 Cylinder block—KF82D/FZ340D 

Inspect ball bearing .............. 45-20-16 Inspecta mas a a aaan 35-20-20 

Inspect plain bearing ............. 45-20-15 Rebore coco 35-20-21 

Measure end play ............... 45-20-16 Remove and install .............. 35-20-19 

Remove, inspect and install ........ 45-20-14 Replace studs ..............04. 35-20-19 
Crankshaft—FG150D Cylinder bore, deglaze ............. 100-15-1 

Check alignment (TIR) ............ 25-20-17 Cylinder head assem—FC400V/FC420V 

Inspect ball bearings ............. 25-20-17 Remove and install .............. 40-15-3 

Remove, inspect and install ........ 25-20-15 Cylinder head assembly—FC150V 
Crankshaft—FG150G INSPEC. sae ea we eae 30-15-6 

Check alignment (TIR) ............ 25-20-17 Remove and install .............. 30-15-3 

Inspect ball bearings ............. 25-20-16 Cylinder head assembly—FC290V 

Remove, inspect and install ........ 25-20-15 Inspect vase eye Abe Bass Hewes 40-15-6 
Crankshaft—KF82D/FZ340D Remove and install .............. 40-15-3 

Measure and adjust end play ....... 35-20-18 Cylinder head assembly—FC400V/FC420V 

Remove, inspect and install ........ 35-20-16 INSPOCt ui aaa Lee Dees 40-15-6 

Check alignment (TIR) ............ 35-20-17 Cylinder head assembly—FC540V 

Inspect ball bearings ............. 35-20-17 INSPOCt ou trading Bow dp ee pe REALS 40-15-6 
Cylinder block—FA130D Remove and install .............. 40-15-3 

INSPECT se tha ae ae ee 20-20-18 Cylinder head assembly—FE290D 

Rebore ............2.2222005. 20-20-19 INSPECT: doaia eee St ee ees 45-15-5 
Cylinder block—FA210D Remove and install .............. 45-15-3 

Inspect. iaa dd ey 20-20-18 Cylinder head assembly—FE290R 

Rebore ....o.oocooccoooo na 20-20-19 INSpeCt. sadre a a dc 45-15-5 
Cylinder block—FA210V Remove and install .............. 45-15-3 

INSPOCt. ia ti 21-20-17 Cylinder head—FA130D 

Rebore Cuca rita 21-20-18 INSPOCt. seg ir da 20-15-3 
Cylinder block—FB460V Remove and install .............. 20-15-2 

INSPECT cit aie ee 50-20-23 Cylinder head—FA210D 

Rebore ..........22222020000- 50-20-25 INSPOCt. oct cf Skee Me ee oa 20-15-3 

Replace studs ................. 50-20-23 Remove and install .............. 20-15-2 
Cylinder block—FC150V Cylinder head—FA210V 

INSPOCt ai cdo dee ok eek ee 30-20-12 INSPOCt. ce Ge ee ee ee 21-15-2 

Repora t ti au BS Rae aie a he 30-20-14 Remove and install .............. 21-15-1 
Cylinder block—FC290V/400V/420V/540V Cylinder head—FB460V 

INSPCCt wit eee ad s 40-20-21 INSPOCt. ce bore hee eee eed ee 50-15-2 

Repor te toie hacia cota Beare ene a 40-20-23 Remove and install .............. 50-15-1 
Cylinder block—FE290D Cylinder head—FG150D 

INSPOCt victor aied 45-20-19 INSpeCt. cn c44 ve kee eee edhe 25-15-3 

Rebore. =.) ba. aac TE sn 45-20-20 Remove and install .............. 25-15-2 
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Electric starter —FE290R—Continued 
Cylinder head—FG150G Check armature rotation ........... 45-30-5 
INSPECT: ubico ra ab ae dr ea 25-15-3 INSpeCt ssid ahi Bahn eee des 45-30-6 
Remove and install .............. 25-15-2 Test armature .............. o... 45-30-7 
Cylinder head—KF82D/FZ340D Test Field Coil ................. 45-30-8 
INSPect: Sak Ree ta see id ayer A 35-15-2 Test solenoid ...............o... 45-30-5 
Remove and install .............. 35-15-1 Electric starter—KF82D/FZ340D 
Analyze condition ............... 35-30-1 
Bench test solenoid .............. 35-30-2 
D Check armature rotation ........... 35-30-3 
Dynamic balancer—KF82D/FZ340D A Yee eta A GAS 35-30-4 
Inspect ball bearings ............. 35-20-9 ras 399006 
E Test armature ...........---.000, 35-30-5 
O A pe tees PERD Test field coll .. a...n naaa. 35-30-6 
Test solenoid .................. 35-30-3 
Engine 
E Basic applications chart ..... 10-10-2, 10-10-3 
Electric starter—FB460V Basic specifications .............. 10-10-1 
Analyze condition ............... 50-30-5 Engine applications chart 
Bench test solenoid .............. 50-30-6 FA130D and FA210D ............ 20-00-1 
Check armature rotation ........... 50-30-7 FA210V ........ 0c cc eee eee 21-00-1 
A es Oa ae eles ea es 50-30-8 PB4GOW ihe peace aie ae ee Gea ed 50-00-1 
Test armature .............oooo.. 50-30-9 FC150V .........0 0c c eee eee 30-00-1 
Test field coil .................. 50-30-10 FC290V/FC420V/FC540V .......... 40-00-1 
Test solenoid .............. o... 50-30-7 FE290D eee eee eee 45-00-1 
Electric starter—FC150V PECOOR, wis: tb adds anne 45-00-1 
Analyze condition ............... 30-30-4 FG150D ............ 00 eee eee 25-00-1 
Check armature rotation ........... 30-30-5 ECO Ad a 25-00-1 
Inspect ©... eee eee 30-30-6 KF82D/FZ340D wince a a acid 35-00-1 
Electric starter—FC290V/400V/420V/540V Engine cover—FC150V 
Analyze condition ............... 40-30-6 Remove and install .............. 30-10-2 
Bench test solenoid—FC400V/420V/540. 40-30-7 Engine Designation (Kawasaki) ........ 10-15-1 
Check armature rotation ........... 40-30-8 Engine serial number location ........ 10-15-2 
Inspect—FC290V Loco 40-30-9 Engine specifications .............. 10-10-1 
Inspect—FC400V/FC420V ......... 40-30-10 
Inspect—FC540V ............... 40-30-11 
Test field coil .................. 40-30-13 
Test F 
solenoid—FC400V/FC420V/FC540V 40-30-8 Features 
Electric starter—FE290D FATIMA ithe eo e 10-20-1 
Analyze condition ............... 45-30-3 BACTOD ie iis Se Rati eae ak ee 1020-1 
Bench test solenoid .............. 45-30-4 PR NOM ie a) Sie gra Grater aan apia 10-20-2 
Check armature rotation ........... 45-30-5 BAGO yeaa ites ea awa aaa 10-20-6 
INSPECT. acai os coi OP ave eee enous el 45-30-6 ECO Ma te ene ao ths Oe hes 10-20-3 
Test armature .............--04. 45-30-7 FC290V ni dire iaa inci 10-20-4 
Test Field Coil ................. 45-30-8 FC400V rro trad pata paa 10-20-4 
Test solenoid ........o.oooo..o.oo.. 45-30-5 PECADO oe aa ae Bis arte Ne ae Ble bee hee 10-20-5 
Electric starter—FE290R A A ies Peale thes 10-20-5 
Analyze condition ............... 45-30-3 FE290D/FE290R ................ 10-20-6 
Bench test solenoid .............. 45-30-4 FG150G/FG150D ............... 10-20-2 
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Flywheel 

Remove and install—FA130D ....... 
Remove and install—FA210D-AS17 ... 
Remove and installi—FA210D-AS19-01 
Remove and install—FA210D-AS20 ... 
Remove and install—FA210D-BS17 ... 
Remove and install—FA210D-CS17 ... 
Remove and install—FA210V ....... 
Remove and install—FB460V ....... 
Remove and install—FC150V ....... 
Remove and install—FC290V ....... 
Remove and install—FE290D ....... 
Remove and install—FE290R ....... 
Remove and install—FG150D ....... 
Remove and install—FG150G ....... 
Remove and install —KF82D/FZ7340D 


Remove/install—FC400V/FC420V/FC540V 40-10-3 


Flywheel brake band—FC150V 
Remove and install .............. 
Flywheel screen 


Adjust—FC290V/FC400V/FC420V/FC540V 40-10-2 


Adjustment—FA130D and FA210D .... 
Adjustment—FA210V ............. 
Adjustment—FB460V ............. 
Adjustment—FC150V ............. 
Fuel filter/shutoff valve 
Replace—FG150D .............. 
Replace—FG150G .............. 
Fuel pump 
R 8 L-FA210D-AS17/BS17/CS17 
Remove and install—FB460V ....... 
Remove and install—FC290V ....... 
Remove and install —FC400V/FC420V . 
Remove and install—FC540V ....... 
Fuel tank 
Remove/Inspect/Install—FA210D-AS20 . 
Remove, inspect and install —FG150G 
Remove, inspect and install —FG150D . 
Remove, inspect, and install—FA130D . 


G 


Governor 
Adjustment—FA130D-ANOO ........ 
Adjustment—FA130D-AS16......... 
Adjustment—FA130D-AS19 ......... 
Adjustment—FA210D-AS17......... 
Adjustment—FA210D-AS19-01 ...... 
Adjustment—FA210D-AS20......... 


Page Page 
Governor—Continued 
Adjustment—FA210D-BS17......... 20-20-23 
20-10-3 Adjustment—FA210D-CS17 ........ 20-20-23 
20-10-3 Inspect and replace—FA130D ....... 20-20-21 
20-10-3 Inspect and replace—FA210D ....... 20-20-21 
20-10-3 Inspect and replace—FA210V ....... 21-20-19 
20-10-3 Inspect and replace—FB460V ....... 50-20-29 
20-10-3 Inspect and replace—FC150V ....... 30-20-18 
21-10-2 Inspect and replace—FC290V ....... 40-20-32 
50-10-3 Inspect and replace—FC400V/FC420V . 40-20-32 
30-10-4 Inspect and replace—FC540V ....... 40-20-32 
40-10-3 Inspect and replace—FE290D ....... 45-20-24 
45-10-1 Inspect and replace—FE290R ....... 45-20-24 
45-10-1 Inspect and replace—FG150D ....... 25-20-21 
25-10-1 Inspect and replace—FG150G....... 25-20-21 
25-10-1 Inspect and replace—KF82D/FZ340D . . 35-20-23 
35-10-1 Governor shaft 
Inspect and replace—FA130D ....... 20-20-22 
Inspect and replace—FA210D ....... 20-20-22 
30-10-3 Inspect and replace—FA210V ....... 21-20-20 
Inspect and replace—FB460V ....... 50-20-29 
Inspect and replace—FC150V ....... 30-20-19 
20-10-2 Inspect and replace—FC290V ....... 40-20-33 
21-10-1 Inspect and replace—FC400V/FC420V . 40-20-33 
50-10-2 Inspect and replace—FC540V ....... 40-20-33 
30-10-3 Inspect and replace—FE290D ....... 45-20-24 
Inspect and replace—FE290R ....... 45-20-24 
25-05-2 Inspect and replace—FG150D ....... 25-20-22 
25-05-2 Inspect and replace—FG150G....... 25-20-22 
Inspect and replace—KF82D/FZ340D . . 35-20-23 
20-06-2 
50-05-14 
40-05-1 
40-05-1 l 
40-05-1 Ignitor 
Replace—FA130D ............... 20-25-2 
20-06-1 Replace—FA210D ............... 20-25-2 
25-05-1 Replace—FA210V ............... 21-25-1 
25-05-1 Replace—FE290D ............... 45-25-2 
20-05-1 Replace—FE290R ............... 45-25-2 
Replace—FG150D .............. 25-25-2 
Replace—FG150G .............. 25-25-2 
Intake manifold 
R 8 I-FA210D-AS17/BS17/CS ...... 20-06-10 
20-20-23 Remove and install —FA210D-AS19-01 . 20-06-10 
20-20-22 Remove and install —FA210V ....... 21-05-3 
20-20-22 
20-20-23 
20-20-23 M 
20-20-22 Metric torque values ............... 10-10-4 
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Oil filter manifold 
Remove/inspect/install—FC400V/FC420 . 


Remove, inspect and install —FB460V . . 
Remove, inspect and install—FC150V 
Remove, inspect and install—FC290V 
Remove, inspect and install—FC540V 
Remove, inspect and install—FE290D 
Remove, inspect and install—FE290R 


Oil level sensor 
Check—FA130D-ANOO 
Oil pump—FB460V 
Disassemble and assemble 
Inspect 
Oil pump—FC150V 
Disssemble and assemble 
Inspect 
Oil pump—FC400V/FC420V 
Disassemble and assemble 
Inspect 
Oil pump—FC540V 
Disassemble and assemble 
Inspect 
Oil pump—FE290D 
Disassemble and assemble 
Inspect 
Oil pump—FE290R 
Disassemble and assemble 
Inspect 
Oil seals 
Inspect—FA130D 
Inspect—FA210D 
Inspect—FA210V 
Inspect—FB460V 
Inspect—FC150V 


Inspect—FC290V/FC400V/FC420V/FC540V40-20-21 


Inspect—FE290D 
Inspect—FE290R 
Inspect—FG150D 
Inspect—FG150G 
Inspect—KF82D/FZ340D 
Oil slinger 
Inspect and replace—FC150V 
Inspect and replace—FC290V 
Inspect and replace—F210V 
Oil splasher 
Inspect and replace—FA130D 
Inspect and replace—FA210D 
Inspect and replace—KF82D/FZ340D . 


Page 


40-20-32 
50-20-28 


. 30-20-18 
. 40-20-32 
. 40-20-32 
. 45-20-23 
. 45-20-23 


20-20-20 


50-20-26 
50-20-27 


30-20-16 
30-20-16 


40-20-25 
40-20-26 


40-20-28 
40-20-29 


45-20-21 
45-20-22 


45-20-21 
45-20-22 


20-20-18 
20-20-18 
21-20-17 
50-20-22 
30-20-12 


Piston ring, analyze wear 


Piston rings —FA130D 
Check end gap 
Remove and install 

Piston rings —FA210D 
Check end gap 
Remove and install 

Piston rings —FA210V 
Check end gap 
Remove and install 

Piston rings —FB460V 
Check end gap 
Remove and install 

Piston rings—FC150V 
Check end gap 
Remove and install 


Piston rings—FC290V/400V/420V/540V 


Check end gap 
Remove and install 
Piston rings—FE290D 
Check end gap 
Remove and install 
Piston rings—FE290R 
Check end gap 
Remove and install 


Piston rings—FG150D 


Check end gap 
Remove and install 


Piston rings—FG150G 


Check end gap 
Remove and install 


Piston rings—KF82D/FZ340D 


Check end gap 
Remove and install 


Disassemble, inspect and assemble . . 


Disassemble, inspect and assemble . . 


Disassemble, inspect and assemble .. . 


45-20-18 Piston, analyze wear 

45-20-18 Piston—FA130D 

25-20-18 

25-20-18 Inspect ........ 

35-20-18 Remove and install 
Piston—FA210D 

30-20-15 

40-20-25 Inspect ........ 

21-20-19 Remove and install 
Piston—FA210V 

20-20-20 

20-20-20 Inspect ........ 

. 35-20-22 Remove and install 
Index-7 
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100-10-1 


20-20-14 
20-20-14 


20-20-14 
20-20-14 


21-20-13 
21-20-13 


50-20-17 
50-20-17 


30-20-9 
30-20-8 


40-20-15 
40-20-15 


45-20-13 
45-20-12 


45-20-13 
45-20-12 


25-20-14 
25-20-14 


25-20-14 
25-20-14 


35-20-15 
35-20-14 
100-10-3 


. 20-20-10 


20-20-11 
20-20-9 


. 20-20-10 


20-20-11 
20-20-9 


21-20-9 
21-20-10 
21-20-8 
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Reciprocating 
Piston—FB460V balancer—FC400V/FC420V—Continued 
ee Disassemble, inspect and assemble . . . 50-20-14 Remove and install .............. 40-20-7 
INSPOED ase pee a E a detenidos Son 50-20-14 Replace bushings ............... 40-20-10 
Remove and install .............. 50-20-13 Reciprocating balancer—FC540V 
Piston—FC150V Disassemble and assemble ......... 40-20-8 
Disassemble, inspect and assemble ... 30-20-5 Inspect ases Gitano shea anasto ak 40-20-9 
Inspect»... eee ee 30-20-6 Remove and install .............. 40-20-7 
Remove and install .............. 30-20-5 Replace bushings ...............- 40-20-10 
Piston—FC290V/FC400V/FC420V/FC540V Reciprocating balancer—FE290D 
Disassemble, inspect and assemble . . . 40-20-12 
Disassemble and assemble ......... 45-20-6 
INSPOCt cion a one Sein cree ata A 40-20-12 
INSPOCt> fla adie dad oe ne a eS 45-20-7 
Remove and install .............. 40-20-11 R di l 45-20-5 
Piston—FE290D emove an insta oaths Ree orde -20- 
Disassemble, inspect and assemble ... 45-20-9 Replace bushings PP eer hat Sg 45-20-8 
Inspect A Gee eae eaarteasll 45-20-10 Reciprocating balancer—FE290R 
Remove and install .............. 45-20-8 Disassemble and assemble......... 45-20-6 
Piston—FE290R Speer os trade aaa Pee LAA 45-20-7 
Disassemble, inspect and assemble ... 45-20-9 Remove and install .............. 45-20-5 
Inspect o... ooo... 45-20-10 Replace bushings ............... 45-20-8 
Remove and install .............. 45-20-8 Recoil starter—FA130D-ANOO 
Piston—FG150D Assemble coa is aa 20-30-7 
Disassemble, inspect and assemble . . . 25-20-11 Disassemble ...............004 20-30-4 
Inspect»... eee 25-20-11 ispeci; ia Suk Matt boa 20-30-6 
Remove and install .............. 25-20-10 Replace spring ........... 20-30-3, 20-30-7 
Piston—FG150G Recoil starter—FA130D-AS16/AS19 
Disassemble, inspect and assemble . . . 25-20-11 Assemble .............-2220-. 20-30-3 
ae ; 5d x ; i A i G o Disassemble ...........o o... o... 20-30-1 
emove and install .............. -20- 
| Be Eagan ade aa dae te ged Seed gee Ea 20-30-2 
Piston—KF82D/FZ340D Pe es 
Replace spring ........... 20-30-3, 20-30-7 
INSPECT pa bale ft EE EENE Ee A 35-20-12 
: E Recoil starter—FA210D 
Disassemble, inspect and assemble . . . 35-20-11 A bl 20-31-4 
Remove and install .............. 35-20-10 es : A SEA 
Pulser coil isassemble ..............--4. 0-31- 
Remove and install—KF82D/FZ340D .. 35-25-1 Inspect ccoo 20-31-2 
Replace spring ................. 20-31-4 
Recoil starter—FA210V 
R Assemble ............--+.2+-55 21-30-3 
Disassemble 2. wee eet ee eee ae 21-30-1 
a O 50-20-11 INSPEC unio ar as 21-30-2 
A SI rir piney Se Replace spring ................. 21-30-3 
INSPect ira te Ye Seta ied 50-20-12 
: Recoil starter—FB460V 
Remove and install .............. 50-20-10 A bl 50-30-4 
Replace bushings ............... 50-20-12 fest e PATOS O Fa TEG 
Reciprocating balancer—FC290V isassemble ..........o.. ooo... -30- 
Disassemble and assemble ......... 40-20-8 Inspect ccoo 50-30-3 
PSC tara tacna 40-20-9 PG PIGGe SPANG ea rc eb 39-30 
Remove and install .............. 40-20-7 Recoil starter—FC150V 
Replace bushings ............... 40-20-10 Assemble .........--...+--5-. 30-30-3 
Reciprocating balancer—FC400V/FC420V Disassemble .................. 30-30-1 
Disassemble and assemble ......... 40-20-8 INSPECt. 2 6 tease iw ee ee fee ae 30-30-2 
INSPECt. «ese at Sao she Serene erate Rs 40-20-9 Replace spring ................. 30-30-3 
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Recoil starter—FC290V/FC400V/FC420V 

Assemble .......o.ooooo.ooo ooo. 40-30-4 S 

INSPOCt iia 40-30-3 , , 

Replace spring ................. 40-30-4 Serial number location 
Recoil starter—FE290D Carburetor .................... 10-15-5 

Disassemble, inspect and assemble ... 45-30-2 ENO. Mate Saree aa O AS 10498 

Replace spring at 45-30-3 Springs 
Recoil starter—FE290R Inspect—FC150V o... 30-15-5 

Disassemble, inspect and assemble ... 45-30-2 Inspect—FC290V/FC400V/FC420V/FC540V40-1 5-6 

Replace spring ...........o...... 45-30-3 Inspect—FE290D ............... 45-15-5 
Recoil starter—FG150D Inspect—FE290R ............... 45-15-5 

Assemble cai des 25-30-3 Stator 

Disassemble ...............-- 25-30-1 Remove and install—FB460V ....... 50-25-1 

Inspect A ok Wace te tenes wnat d 25-30-2 Remove and install —FC150V ....... 30-25-1 

Replace spring ................. 25-30-3 Remove and install —FC290V ....... 40-25-1 
Recoil starter—FG150G Remove and install —FC400V/FC420V . 40-25-1 

Assemble o... 25-30-3 Remove and install —FC540V ....... 40-25-1 

Disassemble .................. 25-30-1 Remove and install—FE290D ....... 45-25-1 

INSPECT tio tae 25-30-2 Remove and install—FE290R ....... 45-25-1 

Replace spring ................. 25-30-3 Remove and install —KF82D/FZ340D .. 35-25-1 
Repair specifications Stem seals 

FAIS0D Tia A 20-00-2 Inspect and replace—FC290V ....... 40-15-5 

FA210D is a5 tes Aca le en ae ee be 20-00-4 Inspect and replace—FC400V/FC420V . 40-15-5 

FABIOLA 21-00-1 Inspect and replace—FC540V ....... 40-15-5 

FB460 Vag oh actin te tale ee a es 50-00-2 Inspect and replace—FE290D ....... 45-15-4 

ECO iio de e 30-00-2 Inspect and replace—FE290R ....... 45-15-4 

EC2I0 Vat daa es 40-00-2 

FC400V/FC420V o... 40-00-5 

FC540V occ 40-00-8 T 

FE290D iia a God 45-00-2 

FE290R aa 45-00-2 Tappet caps, change—KF82D/FZ340D 35-20-5 

FG150D A O ee 25-00-1 Tappets 

FG150G ....... eee ee ee eee 25-00-1 Inspect—KF82D/FZ340D CLEAR 35-20-8 

KF82D/FZ340D ......o.ooo.ooo. oo. 35-00-2 Remove and install —KF82D/FZ340D 35-20-8 
Rocker arm assem—FC290V/FC400V/FC420V Remove/inspect/install—FC400V/FC420 . 40-20-5 

Inspect A 2.4, ahhatahoreuehate as 40-15-2 Remove, inspect and install—FA130D 20-20-8 

Remove and install .............. 40-15-2 Remove, inspect and installi—FA210D . 20-20-8 
Rocker arm assembly—FC150V Remove, inspect and install —FA210V .. 21-20-7 

Remove, inspect and install ........ 30-15-2 Remove, inspect and install—FB460V .. 50-20-9 
Rocker arm assembly—FC540V Remove, inspect and install—FC150V 30-20-4 

Inspect ds ia ar Sapna o 40-15-2 Remove, inspect and install —FC290V 40-20-5 

Remove and install .............. 40-15-2 Remove, inspect and install —FC540V 40-20-5 
Rocker arm assembly—FE290D Remove, inspect and install —FE290D 45-20-4 

INSDOCE ii aliadas 45-15-2 Remove, inspect and install —FE290R 45-20-4 

Remove and install .............. 45-15-2 Remove, inspect and install —FG150G 25-20-9 
Rocker arm assembly —FE290R Remove, inspect and install —FG150D 25-20-9 

INSPECT coa e a ae ee 45-15-2 Torque values 

Remove and install .............. 45-15-2 Metric? io rra gd, Mave rs See 10-10-4 
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Valve springs—Continued 
Inspect—FA210V senis ra iaaii tases 21-20-3 
y Inspect—FB460V Lo... o... ... 50-20-4 
Inspect—FG150D ............... 25-20-3 
Valve seats Inspect—FG150G ............... 25-20-3 
Recondition—FA210V ............ 21-20-3 Inspect—KF82D/FZ340D .......... 35-20-2 
Recondition—FC150V ............ 30-15-7 Valves 
Recondition—FC290V/FC400V/FC420V/FC 40-15-8 Analyze odia is 100-05-1 
Valve clearance INSPOCt. srada nerea ee doe eee ees 100-05-1 
Check—FA130D sara aia 20-20-5 Lap coco 100-05-3 
Check—FA210D xia a os 20-20-5 Valves and springs 
Check—FA210V .............-.. 21-20-4 Remove and install—FA130D ....... 20-20-2 
Check FR460V) e 50-20-6 Remove and instal—FA210D ....... 20-20-2 
Check—FC150V 2 ooo ia 30-15-8 Remove and instal—FA210V ....... 21-20-2 
Check—FC290V/FC400V/FC420V/FC540V 40-15-9 ee eee ae 
ee ie ea Den pee Remove and install—FC290V ....... 40-15-5 
Be ee ae Remove and install —FC400VW/FC420V 40-15-5 
Check—FG150D .............00. US Remove and install —FC540V ....... 40-15-5 
Check FG 0G i ain a 25-20-5 Remove and install—FE290D ....... 45-15-4 
Check—KF82D/FZ340D ........... 35-20-4 Remove and install—FE290R ....... 45-15-4 
Valve guide bushings Remove and install —FG150D ....... 25-20-2 
Replace—FB460V ............... 50-20-4 Remove and instal—FG150G ....... 25-20-2 
Replace—FC290V/FC400V/FC420V/FC540V40-15-7 Remove and install—KF82D/FZ340D 35-20-2 
Replace—FE290D ............... 45-15-6 
Replace—FE290R ............... 45-15-6 
Replace—FG150D .............. 25-20-3 
Replace—FG150G .............. 25-20-3 
Valve guides 
Inspect—FA130D ............... 20-20-3 
Inspect—FA210D ............... 20-20-3 
Inspect—FA210V ............24. 21-20-3 
Inspect—FB460V ............... 50-20-4 
Inspect—FC150V ............... 30-15-6 
Inspect—FC290V/FC400V/FC420V/FC540V40-15-6 
Inspect—FE290D ............... 45-15-5 
Inspect—FE290R ............... 45-15-5 
Inspect—FG150D ............... 25-20-3 
Inspect—FG150G ............... 25-20-3 
Inspect—KF82D/FZ340D .......... 35-20-3 
Valve seats 
Recondition—FA130D ............ 20-20-4 
Recondition—FA210D ............ 20-20-4 
Recondition—FB460V ............ 50-20-5 
Recondition—FE290D ............ 45-15-7 
Recondition—FE290R ............ 45-15-7 
Recondition—FG150D ............ 25-20-4 
Recondition—FG150G ............ 25-20-4 
Recondition—KF82D/FZ340D ....... 35-20-3 
Valve springs 
Inspect—FA130D ............... 20-20-3 
Inspect—FA210D ............... 20-20-3 
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